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SCIENTIFIC ENDOWMENTS AND BEQUESTS 


OME weeks ago we published the notice issued by 
Trinity College, Cambridge, respecting a Fellow- 
ship offered by that corporation for Natural Science, in 
which Zoology is one of the subjects by which it may be 
obtained. Candidates are required to send tothe electors 
“any papers which they may have published containing 
original observations, or experiments, or discussions ot 
scientific questions, or any similar matter in manuscript,” 
and they “ will be liable to be examined in the subjects of 
their papers and in subjects connected with them, or in 
the branch of science to which they refer.” 

A fortnight ago, a New York correspondent gave us 
the details of a munificent bequest made by Mr. John 
Anderson, a wealthy merchant of that city, to Prof. 
Agassiz, and through him tothe University of Cambridge, 
Massachusetts, of Penikese Island, situated about 170 
miles east by north of New York, and 12 miles south of 
Boston, on the New England coast, as a station for the 
study of Practical Zoology, mainly marine. Finding that 
pecuniary aid was also absolutely necessary to put the 
whole in working order, Mr. Anderson, with a libera- 
lity almost unprecedented, put 50,000 dollars at Prof. 
Agassiz’s disposal, “as a nucleus for a permanent en- 
dowment fund” in the formation of his Marine Natu- 
ralists’ School. 

The above-cited cases are two of the most important 
steps that have been taken of late to advance the 
thorough study of zoology either in England or America, 
but the method émployed by the one to arrive at this 
result is so different from that adopted by the other, that 
the question may well be asked, which of the two in the 
long run will produce the most satisfactory results? Is 
it better, as done by Trinity College, to offer considerable 
and substantial rewards to students of promise, or,as in 
the case of Mr. Anderson’s gift, to simply place uncoubt- 
edly great facilities in the way of untried beginners on 
the subject ? 

Notwithstanding the extreme liberality shown by Mr. 
Anderson in his bequest, we cannot help feeling that 
most of the previous attempts that have been made to 
advance science by providing increased facilities for 
work, without at the same time improving the general 
prospect of a sufficient livelihood for those who devote 
the whole or the most of their time to it, have met with 
but little success ; and perhaps there is nothing more 
disappointing to those who are anxious for the progress 
of the subject, to see the way in which establishments 
excellently planned at great cost, are often almost at a 
standstill for want of their most important element—- 
pupils. Such a method of procedure, if numbers are 
obtained, is likely but to produce an assemblage of ama- 
teur students, whose work, as it must be from the lack of 
sufficient stimulus to great mental effort, is poor from its 
want of thoroughness, and therefore comparatively useless 
in the long run, only encumbering the subject and leading 
lookers-on to suppose, from the few results arrived at, 
that the science is not worthy of deeper consideration. 
No, 182—Vot, vit. 


Zoology and Biology generally have suffered much already 
from such kind of work. 

The tendency of all observation as to the origin and 
development of the sciences which are now firmly esta- 
blished, is to prove quite clearly that what was required 
in each of them to give it a start, and make it continue 
to advance rapidly, was that it should have a practical 
bearing of some kind or another. There cannot be the 
least doubt that the rapid advances which have occurred 
in the study of electricity, and the large number of valu- 
able discoveries and important laws that have been found 
out concerning it, are but the expression of the mercan- 
tile value of the telegraph system as it now exists; the 
forensic and manufacturing importance of chemistry has 
in great measure raised it to the important position it 
now holds; and the money voted for the observations of 
the transit of Venus is indirectly connected with the im- 
portance of astronomical observation in facilitating navi- 
gation. But it is not at all easy to show clearly that 
there are any direct practical results to be arrived at from 
the study of zoology ; the knowledge of the facts that 
our relationship with the higher apes is more in- 
timate than has been till lately supposed, and that 
we must consider an Ascidian as the Noah of our 
zoological pedigree, may be of interest to many as curious 
results, but they do not lead to or suggest fresh methods of 
action on the part of anyone, and cannot otherwise be made 
profitable. Consequently other means must be em- 
ployed to cause the science to progress in a manner which 
does credit to the large number of new facts which are 
continually being brought forward, and the method 
adopted by Trinity College is one which promises the 
best results. That the prospect of a Fellowship is 
a strong inducement to work is undisputed, and what all 
biologists would like to see, is a little more willingness on 
the part of other colleges in both Universities, to give 
them to deserving students of the subject. Some profess 
to place natural science on the same footing as the other 
University final examinations, with regard to pecuniary 
rewards, but it is very seldom, scarcely ever indeed, that 
we have the opportunity of recording in our columns any 
elections to natural science fellowships. As long as 
classics hold the position that they do—one maintained 
only by the funds and appointments which, but from an 
excessive and short-sighted conservatism, would have 
been in great measure diffused in other directions long 
before now, no complaint can be made of the compara- 
tively non-practical bearing of zoology and comparative 
anatomy; for though classics may be a good mental 
training, so is the latter, and the study of the former has 
certainly not a more practical bearing. 

The principle on which the election to the New Trinity 
Fellowship is to be conducted, is evidently the result of 
mature consideration and experience, partly no doubt 
arrived at after the unsuccessful experiment in the same 
direction a little more than two years ago, in which it was 
made too evident that a simple examination on the 
subject could not ensure the discovery of a genuine 
Zoologist. A much more successful result may be 
anticipated from the new system of election, for it is 
difficult to believe that any candidate, who at the time 
of election has completed sufficient good work to satisfy 
the electors, can possibly, on account of its intrinsic 
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interest when he has arrived so far, give up the further 
pursuit of scientific work. When the governors of any 
institution can bring men up to this point, and can 
then supply them with the necessary means, they may 
consider that their work is finished. 


CLERK-MAXWELL’S ELECTRICITY AND 
MAGNETISM 


A Treatise on Electricity and Magnetism. By James 
Clerk-Maxwell, M.A., F.R.S., Professor of Experimental 
Physics in the University of Cambridge. (Clarendon 
Press Series, Macmillan & Co., 1873.) 


N his deservedly celebrated treatise on “ Sound,” the 
late Sir John Herschel felt himself justified in saying, 
“It is vain to conceal the melancholy truth. We are fast 
dropping behind. In Mathematics we have longsince drawn 
the rein and given over a hopeless race.” Thanks to Her- 
schel himself, and others, the reproach, if perhaps ¢/ex just, 
did not long remain so. Even in pure mathematics, a sub- 
ject which till lately has not been much attended to in Bri- 
tain, except by a few scattered specialists, we stand at 
this moment at the very least on a par with the ¢/7¢e of the 
enormously disproportionate remainder of the world. The 
discoveries of Boole and Hamilton, of Cayley and Syl- 
vester, extend into limitless regions of abstract thought, 
of which they are as yet the sole explorers. In applied 
mathematics no living men stand higher than Adams, 
Stokes, and W. Thomson. Any one of these names 
alone would assure our position in the face of the world 
as regards triumphs already von in the grandest struggles 
of the human intellect. But the men of the next gene- 
ration—the successors of these long-proved knights—are 
beginning to win their spurs, and among them there is 
none of greater promise than Clerk-Maxwell. He has 
already, as the first holder of the new chair of Experi- 
mental Science in Cambridge, given the post a name 
which requires only the stamp of antiquity to raise it 
almost to the level of that of Newton. And among the 
numerous services he has done to science, even taking 
account of his exceedingly remarkable treatise on “ Heat,” 
the present volumes must be regarded as pre-eminent. 

We meet with three sharply-defined classes of writers 
on scientific subjects (and the classification extends to all 
such subjects, whether mathematical or not). There are, 
of course, various less-defined classes, occupying inter- 
mediate positions. 

First, and most easily disposed of, are the men of calm, 
serene, Olympian self-consciousness of power, those upon 
whom argument produces no effect, and whose grandeur 
cannot stoop to the degradation of experiment! These 
are the d Priori reasoners, the metaphysicians, and the 
Paradoxers of De Morgan. 

Then there is the large class, of comparatively modern 
growth, with a certain amount of knowledge and ability, 
diluted copiously with self-esteem—haunted, however, by 
a dim consciousness that they are only popularly famous 
—and consequently straining every nerve to keep them- 
selves in the focus of the public gaze. These, also, are 
usually, men of “paper” science, kid-gloved and black- 
coated—with no speck but of ink. ; 

Finally, the man of real power, though (to all seeming) 
perfectly unconscious of it—who goes straight to his 


mark with irresistible force, but neither fuss nor hurry— 
reminding one of some gigantic but noiseless “ crocodile,” 
or punching engine, rather than of a mere human being, 

The treatise we have undertaken to review shows us, 
from the very first pages, that it is the work “f a typical 
specimen of the third of these classes. Nothing is as- 
serted without the reasons for its reception as truth being 
fully supplied—there is no parade of the immense value 
of even the really great steps the author has made—no 
attempt at sensational writing when a difficulty has to be 
met ; when necessary, there is a plain confession of igno- 
rance without the too common accompaniment of a sick- 
ening mock-modesty. We could easily point to whole 
treatises (some of them in many volumes) still accepted 
as standard works, in which there is not (throughout) a 
tithe of the originality or exhaustiveness to be found in 
any one of Maxwell’s chapters. 

The main object of the work, besides teaching the ex- 
perimental facts of electricity and magnetism, is every- 
where clearly indicated—it is simply to upset completely 
the notion of action ata distance. Everyone knows, or 
at least ought to know, that Newton considered that no 
one who was capable of reasoning at all on physical 
subjects could admit such an absurdity: and that he 
very vigorously expressed this opinion. The same negation 
appears prominently as the guiding consideration in the 
whole of Faraday’s splendid electrical researches, to 
which Maxwell throughout his work expresses his great 
obligations. The ordinary form of statement of Newton’s 
law of gravitation seems directly to imply this action at a 
distance ; and thus it was natural that Coulomb, in stating 
his experimental results as to the laws of electric and 
magnetic action which he discovered, as well as Ampére 
in describing those of his electro-dynamic action, should 
state them in a form as nearly as possible analogous to 
that commonly employed for gravitation. 

The researches of Poisson, Gauss, &c., contributed to 
strengthen the tendency to such modes of representing the 
phenomena ; and this tendency may be said to have cul- 
minated with the exceedingly remarkable theory of electric 
action proposed by Weber. 

All these very splendid investigations were, however, 
rapidly leading philosophers away towards what we can- 
not possibly admit to be even a bare representation of 
the truth. It is mainly to Faraday and W. Thomson 
that we owe our recall to more physically sound, and 
mathematically more complex, at least, if not more beauti- 
ful, representations. The analogy pointed out by Thom- 
son between a stationary distribution of temperature in a 
conducting solid, and a statical distribution of electric 
potential in a non-conductor, showed at once how results 
absolutely identical in law and in numerical relations, 
could be deduced alike from the assumed distance-action 
of electric particles, and from the contact-passage of heat 
from element to element of the same conductor. 

But we must give Maxwell’s own frank and ample 
acknowledgment of his debt to these two men. 

“ The general complexion of the treatise differs con- 
siderably from that of several excellent electrical works, 
published, most of them, in Germany, and it may appear 
that scant justice is done to the speculations of several 
eminent electricians and mathematicians. One reason 
of this is that before I began the study of electricity I 
resolved to read no mathematics on the subject till I had 
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first read through Faraday’s ‘Experimental Researches 
on Electricity.’ 1 was aware that there was supposed to 
be a difference between Faraday’s way of conceiving phe- 
nomena and that of the mathematicians, so that neither 
he nor they were satisfied with each other’s language. 
Ihad also the conviction that this discrepancy did not 
arise from either party being wrong. I was first con- 
vinced of this by Sir William Thomson, to whose advice 
and assistance, as well as to his published papers, I owe 
most of what I have learned on the subject. 

“ As I proceeded with the study of Faraday, I perceived 
that his method of conceiving the phenomena was also a 
mathematical one, though not exhibited in the conven- 
tional form of mathematical symbols. I also found that 
these methods were capable of being expressed in the 
ordinary mathematical forms, and thus compared with 
those of the professed mathematicians. 

“ For instance, Faraday, in his mind’s eye, saw lines of 
force traversing all space where the mathematicians saw 
centres of force attracting at a distance: Faraday saw a 
medium where they saw nothing but distance: Faraday 
sought the seat of the phenomena in real actions going 
on in the medium, they were satisfied that they had found 
itina power of action at a distance impressed on the 
electric fluids.” 


It certainly appears, at least at first sight, and in com- 
parison with the excessively simple distance action, a very 
formidable problem indeed to investigate the laws of the 
propagation of electric or magnetic disturbance in a 
medium. And Maxwell did not soon, or easily, arrive at 
the solution he now gives us. It is well-nigh twenty 
years since he first gave to the Cambridge Philosophical 
Society his paper on Faraday’s Lines of Force, in which 
he used (instead of Thomson’s heat-analogy) the analogy 
of an imaginary incompressible liquid, without cither 
inertia or internal friction, subject, however, to friction 
against space, and to creation and annihilation at certain 
sources and sinks. The velocity-potential in such an 
imaginary fluid is subject to exactly the same conditions 
as the temperature in a conducting solid, or the potential 
in space outside an electrified system. In fact the so- 
called equation of continuity coincides in form with what 
is usually called Laplace’s equation. In this paper 
Maxwell gave, we believe for the first time, the mathe- 
matical expression of Faraday’s Electro-tonic state, and 
greatly simplified the solution of many important elec- 
trical problems. Since that time he has been gradually 
developing a still firmer hold of the subject, and he now 
gives us, in a carefully methodised form, the results of his 
long-continued study. 

A sentence like the following has a most cheering effect 
when we meet with it in a preface ; and we need only add 
that our author has been thoroughly successful in the 
endeavour he promised :— 

“] shall avoid, as much as I can, those questions 
which, though they have elicited the skill of mathe- 
maticians, have not enlarged our knowledge of science.” 

He might with truth, and with propriety, have added 
that he would also avoid, as far as possible, those so- 
called experimental illustrations which require in the 


operator training akin to that of a juggler, and which are | 


calculated to mystify, and to retard the progress of, the 
real student, while gratifying none but the mere gaping 
sight-seer, 

It is quite impossible in such a brief notice as this to 
enumerate more than a very few of the many grand and 


valuable additions to our knowledge which these volumes 
contain. Their author has, as it were, flown at every- 
thing ;—and, with immense spread of wing and power of 
beak, he has hunted down his victims in all quarters, and 
from each has extracted something new and invigorating 
—for the intellectual nourishment of us, his readers. 

The following points, however, appear to us to be 
especially (we had almost said exceptionally) worthy of 
notice :— 

1. Though not employing the Quaternion Caéculus, 
Maxwell recognises its exceeding usefulness in exhibiting 
(merely by the extraordinary simplicity and comprehen- 
siveness of its notation) the mutual relations of various di- 
rected, or vector, quantities ; together with their derivation 
from scalar quantities, such as potentials, by the use of 
the Hamiltonian \/, the operator whose square is the 
negative of the scalar operator in Laplace’s equation. 
There can be little doubt that in this direction must lie 
the next grand simplification of the somewhat complex 
mathematics of electro-dyaamic investigations, 

2. The notion of electric /zerésa, first clearly pointed 
out by Helmholtz and Thomson, is here developed in a 
most splendid style. The mechanism whose inertia has 
to be overcome before a steady current of electricity can 
be started or stopped in a conductor, and which opposes a 
resistance exactly analogous to the inertia equivalent of 
an ordinary train of wheels, is treated by means of the 
general eyuations of motion in the forms given respec. 
tively by Lagrange and by Hamilton. Maxwell has 
adopted from Thomson and Tait’s ‘‘ Natural Philosophy ” 
the idea of commencing with the impulse required to 
produce a given motion of a system, and has developed 
in this way the general equations in a form suitable for 
electric problems where the mechanism is as yet entirely 
unknown. 

3. The chapter dealing with Ziectrolysis we may 
specially refer to, as containing, not merely an admirable 
summary of what was previously known but also, several 
new ideas apparently of great value, 

4. Another curious feature of the work is the amount 
of labour bestowed upon the exceedingly uselul, but dry 
and uninteresting, pursuit of accuracy in the tracing of 
the forms of Lies of Force anddeterminations of strengths 
of electric and electro-magnetic fields, and their deviation 
from uniformity under various conditions, some ot exces- 
sive complexity. For the theory of the newer instru- 
ments, especially Thomson’s electrometers and galvano- 
meters, and also for their applicability to problems in 
quite different branches of physics, these results are very 
valuable. 

5. Another feature in which this differs from all but a 
very few of the very best scientific works is the particular 
care bestowed upon the modes of measurement, the units 
employed, and the Dimensions (in terms of these units) of 
the various quantities treated of—such as, for instance, 


| Electric Quantity, Electric Potential, Electric Current, 


Electric Displacement, &c. 

6. The subject of E/ectric Images is developed - at 
considerable length, and the reader is led up by easy steps 
to a sketch of the grand problem which, though solved in 
simple finite terms a quarter of a century ago by Thom- 
son, has remained unnoticed till very recently, viz., the 
statical distribution of electricity upon a spherical bowl. 
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7. The subject of Spherical Harmonics (Laplace’s co- 
efficients) is also treated at some length, and in a some- 
what novel way, which leads to one of the quaternion 
methods of attack though without actually employing that 
calculus itself. 

8. Further, there is given, for the first time, the complete 
solution of the problem of Juaduction of Currents in a disc 
rotating in the magnetic field, taking account of the 
mutual action of the currents on one another—a condition 
which very materially increases the difficulty of the 
problem. The result is a very curious one; and it 
appears especially curious when we compare the very 
simple, almost homely, methods employed by Maxwell 
with the elaborate analysis by means of which Jochmann 
and others, some years ago, attacked the incomplete and 
(comparatively) easy statement of the problem where the 
mutual action of the currents is not taken account of, 
This piece of work is worthy of being placed beside that 
of Thomson, referred to under (6) above, as among the 
very best things ever done in Mathematical Physics. 

g. The ratio of the electro-magnetic to the electrostatic 
unit of electricity is a Velocity whose absolute value is 
independent of the magnitude of the fundamental units 
employed. This has been shown by Maxwell to be the 
velocity with which waves of transverse vibration will be 
propagated in the medium whose stresses &c. account on 
his theory for the apparent action at a distance. Neither 
the velocity of light in free space, nor the ratio of the 
electric units, is cerfain/y known as yet within five or six 
per cent., but it is assuredly a most striking fact that (in 
millions of metres per second) three of the best determi. 
nations of the former of these quantities give 

314, 308, 298, 
while apparently equally good determinations of the latter 
give 

311, 288, 282. 

Such approximation is evidently much more than a 
mere fortuitous coincidence, it shows that a great step 
has been taken in the grand question of the connection 
between radiation and electrical phenomena. 

Having said so much in hearty admiration of this noble 
work, a work which will do more to raise our country in 
the eyes of really competent judges than cartloads of 
more pretentious publications, it is only natural to seek 
some of its defects. There are spots on every sun; and 
they are, as phenomena, sometimes more instructive and 
therefore more worthy of observation than the sun itself. 
But, as they are not visible save to those whose eyes can 
bear the full glare of the glowing orb, and who therefore 
do not require our aid, it is unnecessary to point them out. 
Such a proceeding would be mere pandering to that 
miserable form of envy which leads inferior minds to 
gloat over the defects of their superiors. 

The concluding section of the work is particularly well 
fitted to terminate our article. 


“ We have seen that the mathematical expressions for 
electrodynamic action led, in the mind of Gauss, to the 
conviction that a theory of the propagation of electric 
action in time would be found to be the very keystone of 
electrodynamics. Now we are unable to conceive of 
propagation in time, except either as the flight of a mate- 
rial substance through space, or as the propagation of a 
condition of motion or stress in a medium already existin 
in space. Inthe theory of Neumann, the mathematic 


conception called Potential, which we are unable to con. 
ceive as a material substance, is supposed to be projected 
from one particle to another, in a manner which is quite 
independent of a medium, and which, as Neumann has 
himself pointed out, is extremely different from that of 
the propagation of light. In the theories of Riemann 
and Betti it would appear that the action is supposed to 
be propagated in a manner somewhat more similar to 
that of light. 

“ But in all of these theories the question naturally 
occurs :—If something is transmitted from one particle to 
another at a distance, what is its condition after it has 
left the one particle and before it has reached the other? 
If this something is the potential energy of the two par- 
ticles, as in Neumann’s theory, how are we to conceive 
this energy as existing in a point of space, coinciding 
neither with the one particle nor with the other? In fact, 
whenever energy is transmitted from one body to another 
in time, there must be a medium or substance in which 
the energy exists after it leaves one body and before it 
reaches the other, for energy, as Torricelli * remarked, 
‘is a quintessence of so subtle a nature that it cannot be 
contained in any vessel except the inmost substance of 
material things.’ Hence all these theories lead to the 
conception of a medium in which the propagation takes 
place, and if we admit this medium as an hypothesis, I 
think it ought to occupy a prominent place in our investi- 
gations, and that we ought to endeavour to construct a 
mental representation of all the details of action, and 
this has been my constant aim in this treatise.” 


OUR BOOK SHELF 
Medizinische Fahrbiicher Herausgegeben, Von der K. K. 
Gesellschaft der Aerzte redigert von S. Stricker. Jahr- 
gang 1872. Hefte i. ii. ili, iv., pp. 513; mit xii, 

Tafeln. 

THE second volume of Stricker’s Medizinische Fahr- 
biicher, now before us, maintains the promise of the first. 
It is made up of a number of sepirate essays on various 
subjecis, physiological, pathological, and medical; the 
physiological essays predominating over the others. 

Amongst these the following deserve notice. 

1. Researches on the heart and blood-vessels, by Dr. 
Sigismund Mayer. In this paper Dr. Mayer shows that 
the extraordinary increase of pressure of the blood 
against the walls of the bloeod-vessels which occurs as a 
result of the administration of strychnia is due to intense 
excitation of the vaso-motor centre in the brain, which 
leads to contraction of the small arteries. 

2. A paper by Ewald Hering on the influence of the 
respiration upon the circulation. In this he shows that 
moderate expansion of the lungs by insufflation causes 
diminished blood pr-ssure in the arteries and increased 
rapidity of the heart’s action. This latter effect, how- 
ever, is not due to the increased pressure exerted 
upon the external surface of the heart, nor to alterations 
in the conditions of resistance in the circulation ; nor to 
differences in the exchange of gases ; nor to any disloca- 
tion of the heart’s position, but is effected reflectorially 
through the pneumogastrics in such a manner that the 
activity of the cerebral centre of the inhibitory nerves is 
lowered. 

3. MM. Oser and Schlesinger give the details, in an 
elaborate essay, of many experiments they have made to 
determine the causation of the movements of the uterus, 
and state that they have arrived at the conclusion that 
these movements can be induced by suspension of the 
respiration ; by rapid loss of blood ; or by arrest of the 
supply of arterial blood to the brain. 

4. M. M. Rosenthal contributes an interesting essay on 
the death of the muscles of the body, and on apparent 
death, He made many experiments on about twenty sub- 


* Leszieni Accademiche (Firenze, 1715), p. 25. 
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jects on the time atter death, or rather after the last respira- 
tion to show that contraction of the muscles could still be 
induced hy electricity, when applied to them either in the 
form of the interrupted or of the continuous current. The 
excitability of the muscles appears to be the same as 
before death, for a short time after death has taken place ; 
then contractility departing rather sooner in chronic 
disease than in cases where death has been occasioned 
by an accident or other sudden event. In most cases 
contractions may be excited for from 1} hour to 3 hours 
after death. The reaction to induced currents falls in a 
centrifugal direction ; the sphincter palpebrarum retain- 
ing its irritability longest. From these experiments he 
was led to think that the absence of irritability in the 
muscles might be taken as a good means of distinguish- 
ing between real and apparent death, and accidentally 
very shortly afterwards a case of apparent death in an 
hysterical patient permitted him to satisfy himself as well 
as others of its value. 

5. C. Heitzmann gives the results of his researches on 
healthy and inflamed bone, and agrees with Rokitansky, 
that blood is formed in the mother shells that under cer- 
tain conditions appear in bone. 

Other physiological papers are, one by Prof. Bizzozero, 
of Pavia, on’ the so-called endogenous formation of cells. 
Another by Dr. Kolisko, on the mechanics of the heart, 
and another by Schiff on the round ligament. The 
papers d-aling with therapeutics, are (1) an essay by 
Dr. Basch on the action of nicotin, especially bearing 
on the question of the relation of the blood pressure to 
the periods of rest and contraction of the muscular tissue 
of the intestines ; (2) a number of minor communications 
from Schrotf containing the results of investigations made 
inthe Vienna Pharmacological Institution. The patho- 
logical papers of most importance are (1) the remarkable 
essay of Lostorfer which has led to so much discussion in 
Germany, in which he declared that he was able to 
diagnose a certain specific disease (syphilis), by a micro- 
scopic examination of the blood ; (2) an account by Dr. 
Philipp Knoll of a case of the rare disease termed para- 
lysis pseudo-hypertrophica ; (3) an essay by Dr. J. Popoff 
on pneumomycosis ; (4) investigations on the organisation 
of thrombus by Dr. Durante ; (5) on the changes taking 
place in ligatured vessels by Dr. Dudokaloff; (6) the 
diagnosis of disease of the optic thalami. Besides these 
are several others. The plates are very fairly executed, 
and our readers will see that Prof. Stricker has done good 
service in publishing these papers and essays in a col- 
lected form. 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, No motice.is taken of anonymous 
communications. ] 

Reflected and Transmitted Light 


[The following correspondence has been sent us by Prof. 
Tyndall] :— 


Cliff House, Greenhithe, April 8 

A curious thing in connection with colour having come 
under my notice, and never having before seen it remarked in 
any scientific journal, I take the liberty of bringing it before your 
notice ; if it is new to you it will interest you, if not I must ask 
you to excuse me for troubling you. On looking through 
a piece of blue glass (of which I forward you a sample) 
at a plant or tree lit up by the sun, those leaves that are lit from 
behind, or rather by transmitted light, appear of a rich crimson, the 


other leaves, seen only by reflected lignt, merely tane the colour | 


given by the glass. In the case of a geranium plant, those 
leaves become almost the same colour as the flowers. As a sci- 
entific fact, if new, it is curious. 
To Prof. Tyndall WALTER B. WoopBuRY 
Tue observation you describe is interesting, and if you have 


taken care to exclude subjective colouring, is, I should think, to 
be explained in this way. 


The light from your leaves contains a quantity of red: it 
soe as a yellowish green, I suppose, and contains li tle or no 

Your glass is of a kind which transmits the two ends of the 
spectrum while cu'ting out its centre. It is very hostile to the 
yellow, hence, on placing it before the eye, and receiving through 
it light which has already been deprived of its blue, the glass 
quenches the yellow, and red alone remains. 

April 9 JoHN TYNDALL 

I detained this note until the arrival of sunshine, which 
enables me to say that the explanation here given is correct. 
Employing a blue medium, which does not transmit red you get 
no effect of the kind you describe. The tender leaves of spring 
are be-t suited for the experiment : the hard green leaves of ivy, 
fur example, do not produce the effect. 

It is not necessary, nor indeed desirable, to have the leaves 
between the eye and the sun. 

April 15 


The Zoological Collections in the India House 

PERMIT me to offer my testimony in general support of the 
view taken by P.L.S., in the able article which appeared in your 
last number. Rather more than a year ago it was a matter of 
importance for me to examine the type of Horsfield’s Zurdus 
varius, contained in the Museum of the Old East India Company. 
I applied in the proper quarter for leave to examine the speci- 
men, but received a polite answer informing me that it was 
inaccessible. The official statement therefore said to have been 
made in the House of Commons on March 14, 1871, by the 
Under-Secretary of State fir India, as to the collections being 
still ‘available to men of science” is untrue, and I trust 
that some member of Parliament will not allow this subject 
to be lost sight of, but, by continually recurring to it, compel the 
Administration to open their valuable Museum to the public— 
its owners. To the two solutions of the difficulty suggested by 
P.L.S., allow me to add athird. If neither the authorities at 
South Kensington nor in Great Russell Street can properly exhibit 
the East India Museum, let it be transferred (of course under 
suitable guarante-), to some other National Institution. 

Cambridge, April 22 ALFRED NEWTON 


On the Affinities of Dinoceras and its Allies 


In the April number of the American Journal of Science 
and Art there isa paper by Prof. O. C. Marsh, entitled ‘* Addi- 
tional Observations on Dinocerata,” in which we learn that 
Dinoceras has only four toes. The author still continues to 
consider the genera Dinoceras and Tinoceras a separate order 
intermediate between the Proboscidia and the Perissodactylata. 
The facts at my disposal are now sufficient for me to state with 
considerable certainty that Dinoceras and 7inoceras are members 
of the Ungulata Artiodactylata. The following are my 
reasons :— 

1. The palate is complete between the posterior molars, as is 
seen clearly ina photograph of Zinoceras grandis (Loxolophodon 
cornutus Cope) in my possession. 

2. There is no third trochanter to the femur (Marsh), 

3. The astragalus has a well-marked cuboid facet (Marsh). 

4. The posterior molar has a small but well-developed third 
cusp, as proved conclusively by an inspection of my photo- 

raph. 
. 4 The anterior premolar is wanting, six only being present. 

6. The premaxille are edentulous. 

7. There are four toes, an even number. 

A. H. Garrop 

11, Harley Street, April 22 


Auroral Display 


A suorT but very brilliant display of aurora was visible here 
this evening, making its first appearance soon after sunset, and 
reaching its greatest intensity between nine and ten o'clock, 
Some notes of is phases which I was able to make in a perfectly 
clear sky will perhaps afford useful comparisons with descriptions 
furnished by observers of its appeatance at other places. 

The sun had set behind cirrus clouds, surrounded by a slight 
halo, and with a faint mock-sun on its northern side. As dark- 
ness approached, the hazy clouds in the north-west were sur- 
mounted by a faint light, and at half-past eight o’clock luminous 
s'reaks here and there across the otherwise clear sky, apparently 
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of cirrostratus cloud, had considerable resemblance to auroral 
beams faintly vi-ible in the twilight ; a considerable extension of 
the twilight-glow towards the north- west also suggested the very 
possible character of their light. Towards nine o’clock Mars 
rose redly through a considerable haze in the east, and Venus, 
in full splendour, anpeared setting among slight clouds in the 
west ; the planet Jupiter, and all stars above a slight distance 
from the horizon, were altogether unobscured by clouds. A 
pretty bright white auroral arch, divided into low streamers, was 
at this time first distinctly formed, its lower edge being well 
marked by their bases, and the brightest streamers being clus- 
tered in two knots of the arch, in the middle of Cassiopeia, and 
of Lyra, the first immediately under Polaris, and the other close 
to the north-east horizon ; the western prolongation of the arch 
was faint and diffuse, shining from behind and among the clouds 
around the planet Venus. Tall but faint streamers rose from it, 
none of which were conspicuous, excepting a pretty well defined 
one rising at 92 5™ from the strongly luminous light-cloud in 
Lyra, nearly to the tailestars of Ursa Major. This beam 
grew sharper, and in the following minute it passed across 
o Herculis, and ¢« Urs Majoris, but it shortly disappeared. 
Between 9! 8™ and g! 12™ the two principal light-clouds in Cas- 
siopeia and Lyra increased in strength, assuming with the con- 
tiguous part of the arch a perfect resemblance to the heavy 
fringe of a curtain gathered or folded upon itself at those points, 
and particularly in the group of streamers under a Lyrae. At 9? 
12™ another luminous patch marked the western end of the arch 


between Venus and Capella, growing brighter, and from it a | 


bunch of rose-coloured streamers sprang upwards between Auriga 
and Geminias far as the forefoot of Ur-a Major. At 92 15™, the 
bright cloud-mass marking the eastern horizon-point of the arch 
under a Lyre also acquired great strength, throwing up a 


torch-like, fire-coloured streamer of moderate height “and | 
great brightness, terminating the arch abrupily in that direc- | 


tion. It rose from the horizon across 0, x to 7, p, Herculis. 
A fainter arch underneath the former one was visible at this 
time, but less well-defined, and streamers rising from both 


arches, and mingling together, soon quite overspread the | 


northern sky; a bunch of these streamers of rich crimson 
colour appeared at 92 18™, extending for a short time across 
o, 8, and other neighbouring stars of Ursa Major, and fading 
gradually away, disappeared almost as quickly as it came. The 
number and sharpness as well as the height of the streamers 
rising from both the arches were now very great, and the light 
from ali the surrounding streamers was so strong that I could 
read my watch and correct notes in my note-book at this time. 
A fourth bunch of red streamers rose from the arch at its 


extreme west end at 9! 23™ from the neighbourhood of @ Orionis | 
to the stars y, v, in the feet of Gemini. This was the last | 
strikingly red streamer seen during the display ; its spectrum, | 


like that of the white beams, which I examined with a small 
pocket spectroscope, appeared to consist only of the. usual 
bright greenish line, which was very vivid in every phase of the 
aurora. 

At 98 25™, the whole northern half of the sky was covered 
with streamers, and arches, gradually forming a corona over- 
head, and increasing rapidly to great intensity and brightness. 
The boundary of the light from east to west was a definite line 
passing through, or very little south of the corona, whose centre 
was 3: or 4° east from the stars v, x in Ursa Major. North- 
wards from the boundary ‘ine the aurora consisted of six or 
seven parallel arches (of which only the lowest two had _ before 


been visible), more or less distinctly succeeding each other | 
between the zenith and the horizon. Both the arches and | 


streamers were stationary, and presented no sensible tendency to 
motion, however slow, while they were visible. At this time the 
brightening streamers began to flicker in their light. Waves 
of light, rising from the north, succeeded each other rapidly, 
and appeared to flow swiftly over them towards the zenith. 


Arch after arch was visible as the waves passed over them, and | 


fitful gleams among the auroral masses overhead shot to and fro 
there, like flashes of summer lightning. The rays and wisps of 
the corona, and bel s, or fagments of the aurora overhead 
were rendered especially luminous by these discharges. Farther 
from the zenith, in the north, the waves rose smoothly and 
steadily, with a motion that was indeed very swiit, but it was 
yet quite distinc:ly discerni’ le, and more easily distinguishable 
there, than in their passage overhead. The arches, or belts of 
the streamers appeared to be lighted up instantaneously, as they 


it very difficult to decide this clearly, yet the upward progress 
of the waves there was very evident, while no such ascending 
movements could be distinguished in the east and west quarters 
of the sky. The belts and arches stretching towari's those parts 
of the horizon, through the zenith, and past, or through the 
corona, forming the termination of the aurora towards the south, 
were constantly lighted up by momentary flashes, extending 
almost simultaneously along their who!e lengths. ‘The brightness 
of the flashes in those parts of the aurora which include! the 
corona, and arches or lateral branches extending from it towards 
the magnetic east and west points is easily accounted for by the 
belts and clusters of streamers in those positions being seen ‘on 
edge,” or ‘fend on,” extremely foreshortened by per-pective, so 
that the increase of light along their whole heights appeared to 
be concentrated, when the waves overtook them, to a single 
flash. The motion of the waves must be extremely swift, as 
they scarcely occupied more than a_ second in passing from an 
altitude of about 45° to the zenith. Supposing that (as the best 
observations of them have frequently agreed in showing) the 
heights of auroral arches, and of the bases of auroral streamers, 
are usually about 100 miles above the earth’s surface, the velocity 
of propagation of these waves of electrical disturbance from 
north to south cannot have been much less than 100 miles per 
second. Such a prodigious velocity cannot possibly be ascribed 
to waves in the upper atmosphere driven by winds among its 
rarified strata, to which the sweeping motion of the light waves 
apparently wafted by gusts among the streamers otherwise bore a 
very singular resemblance. 

At 9! 34™ some of the strongest waves passing across the 
corona lighted up a faint white arch in the south, extending 
from Arcturus across the northern part of Virgo to the head of 
Leo, several degrees in width. At 94 37™, when the wave 
disturbance, after continuing in full activity for about ten 
minutes, ceased as rapidly as it began, this arch and the corona 
still remained faintly visible ; but together with all the other 
arches and streamers of any altiiude lately lighted up by the 
waves, they soon vanished, and the whole appearance of the 
sky at 98 40™ was about the same as when the aurora was first 
seen. At gh 43™, however, the northern sky was agaia 
crowded in every part with thin white streamers scattered in- 
discriminately over it, like groves of slender fir-trees on a hill- 
side, among which one very sharp and bright ray shone fora 
few seconds, spr-nging from the horizon to a considerable alti- 
tude in the west, where it passed across ¢ Tauri. At 9! 
50™ a streamer, starting from a base of intense whiteness near 
the same place, and tinged at the top with a pinkish hue, as- 
cended across the stars u,v, as far as the star « in Gemini, 
another very similar streamer almost simultaneous with it, also 
extended from between Gemini and Auriga to near the forefoot ot 
Ursa Major ; afew spots of very intense white light were at the 
same time visible here and there among the low ciouds near the 
north-west horizon. At 9" 55™ all conspicuous streamers 
had disappeared, leaving only a general glow, among the 
brighter parts of which the wave disturbance began again, and 
with less intensity than before, but with the same reyularly as- 
cending motions ; the undulations succeeded each other without 
intermission until ro! 5™; they then ceased, and the faint 
appearances of the aurora which were visib‘e after this time 
were, so far as I could observe them, until half-past eleven 
o'clock, of a very insignificant and inconspicuous character. 
The times in this description are from a comparison of my 
watch with the clock in the Carlisle railway station, and its 
hand and the figures on its dial being always distinctiy visible 
by the light of the aurora, they have probably been recorded 
rightly to the nearest minute. Although the dates of the April 
meteoric shower usually occurring on the nights of the 19th 
—z2ist of April are near at hand, I saw but one small shooting- 
star during the hour of the auroral exhibition. It had a short 
course in one of the brightest parts of an auroral cloud, and in 
its light and the aspect of its nucleus it did not appear to be 
affected in any way remarkably by its passage near or under 
neath the beams of the aurora. A. S. HERSCHEL 

Carlisle, April 18 

April Meteors 

DuRING the evenings of April 19 (9% to 114) and 2oth (8* 
45™ to 114 15™) 20 shooting stars were observed here. The 
sky was cloudless on both nights, and on the 18th and rgth 
bright displays of aurorze were noticed. Of the 20 meteors 12 


were reached, Although their inter-mixture in the north made | were well obseryed, and their tracks accurately marked ; 8 of 
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these radiated from near a Lyra, or from a point at R. A, 274°, | 
D..37+. The following are the details :— 


Date. Time. Beginning. Ending. 
R.A. D. RA. D 
April 9-28 rst mag. * 
10.3% 2nd mag. 
10.50 4th mag. 


K 295°) 46°+ 316° 51°+ 
+ 
one * + + 
April20 .. 9.10 3rd mig. * 266 17 + 264) 13 + 
ove * + 
* 


«. 950 3rd mag. 329 45 
| 2nd) mag. 2 285 16 
os 2nd mag. * 2643 16+ 261) 9 + 
The other four showed a well-marked radiant point at R. A. 
221°, D, 20 + in Bootes, The observed paths of these were as 
under :—- 
Date. Time. 


Beginning. Ending. } 
R.A. D. R.A. D. | 
April1g «+ 9.58 2nd mag. * 307°} 43°+ 285° 33°+ 
April20 99 3rd mag. * 247 28 + 258 2 + 

os K «244 53 + 268 67 + 
oe Mag. 225 19.+ 246 16 + | 


The brightest meteor seen was one that appeared at gh 28™ | 
on April 20. It diverged from the radiant in Lyra, and was | 
about equal in brilliancy to a in that constellation This 
meteor left a train which remained visible about 14 sec. after the | 
disanpearance of the head, 


Bristol, April 21 WILiiaM F. DENNING 


IseNnpD the following observations of the shooting stars a] 
the April period, viz., the t9:h and 2oth. On the 19th I 
began to watch at tol, but saw no more uotil 11 45. J then 
watched them until 3% 15". I found they seemed to come in ihe 
region of the heavens about Corona, so [ confined my obser- | 
vations to that part as I-had not a situation where [ could see | 
the opposite side as well. By 10 o'clock Hercules was quite | 
above the buildings, so there may have been some meteors 
visible earlier, when these constellations were too low for me to 
see. The first night they were all comprised in a triangle, 
which would be formed by a line stretching from Vega by way 
of Ophiuchus to Mars, and thence up to Arcturus and by Corona 
back to Vega. They were pretty equally distributed over this 
region. The next night they were much more concentrated in 
Ophiuchus and Hercules and towards Libra. I was not able to 
determine the radiant, so I confined myself to reckoning them 
accurately in intervals of fifteen minutes, which time I hid conve- 
niently marked for me by the church clocks, and only observed 
their tracks approximately. On the second night I noted the po- 
sition and direction of each which shows their concentration about 
the part named. On the nineteenth there were 25—15 horizon- 
tal, 10 vertical. On the 2oth from 9.45 to 2.45 there were 33— 
22 vertical and 11 horizontal. Those I call vertical by distinction 
were almost all just half way between horizontal and vertical, 
ie. atan angle of 45°. It was curious how this angle predomi- 
nated. It was also curious that the first night the horizontal 
ones predominated, and the second night the vertical. I do not 
know if I am wrong (1) in assuming that we pass throug! the 
node of the orbit of the meteors at this time, and (2) in interring 
from this assumption that the angle at which they principally 
appear to us would be a guide to the inclination of the node. 
Would the fact of their being horizontal be any proof that the 
inclination of their orbit is small, and their being vertical a 
proof that it is much greater, and of a somewhat similar angle ? 
But this would not explain the fact of the majority being hori- 
zontal the first night and the majority at a greater angle the next 
night. One seen on the 20th was intermittent, it ran for a long 
distance, and became visible at intervals of a few seconds a little 
way iurther on. Only a few were of any size, and the first 
night all but two were extremely small and very faint, with very 
short tracks. The next night they were not only greater in 
number bur larger, brighter, and with longer tracks. A few | 
left tracks lasting a second or two. One only moved very fast. 
The first night there was one quite vertical wpwards. ‘This was 
the only instance. The majority were from EK. to S. or E. to W. 
on bo:h nights ; and the only two of any leagth on the 19th were 
one running out of Corona and one running into it. It seemed 
curious to me how these should be so much longer than all the 
others and yet lie so close tu the point of apparent divergence of 
them all. The following is a list tor the two nights of the num- 
ber in each 15 minutes: April 19.—From 11.45 to 12, 2; 
12.15, 5 5 12.30 25 12 45, 23 13, 13 13-15, 5 5 13-3 15 13 45, 
14, 3; 14.15, 23 14.30, 1445, 15 15, 15 15 1015.30, 0; 
Total ; 25. 
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April 20.—From 9.45 to 10, 1; 10.15, 3; 10.30, I ; 10.45, 0; 
EI, § 3 12.16, 25 20.30, 25 £4.48, 05 14,03 12.16, 
1; 12.45, 15 13, 23 13.15. 45 13.3025 13.45, 25 13.45 to 
14.30. O; 14.45, 5; Total: 33. Fi. Bs 

Bath 


Instinct 
A Mechanical Analogy 


Mr. DARWIN, in his articte on ‘* The Origin of certain In- 
stincts,” in NATUKE, of April 3, appears inclined to think that 
what we may cail the instinct of direction in animals is of the 
same kind as the faculty by which men find their way : and he 
instances the power of the natives of Siberia to find their way 


| over hummocky ice. He afterwards, however, raises without 


discussing the question ‘‘ whether animals may not possess the 
faculty of keeping a dead reckoning of their course in a much 
more perfect degree than man, or whether this faculty may not 
come into play on the commencement of a journey when an 


| animal is shut up ina basket.” I wish to point out that this 


peculiar power of animals is one that cannot be explained 
as a higher degree of any power that man possesses. What man 


| can do is to find the third side of a triangle after travelling the 


other two sides with his eyes open. Animals can do the same 
after travelling the two sides with their eyes shut. ‘The former 
power does not ia any degree involve the latter. Moreover, the 
power of man here spoken of depends on the careful use of his 
powers of observati n. This does not appear to be the case 
with animals. Among the many instances of animals finding 
their way home alter being conveyed away without any oppor- 
tunity of seeing their way or taking their bearings, there must in 
all probatility be many in which the animal slept on the jour- 
ney : and if so, the mental or organic process whereby it was 
able to know its way back must have gone on during sleep, 
There is nothing in man’s mind similar to such a proces; as this, 
It can be made conceivable only by a mechanical analogy, if 
at all. 

If a ball is freely suspended from the roof of a railway carriage, 
it will receive a shock sufficient to move it, when the carriage is 
set in motion: and the magnitude and direction of the shock 
thus given to the ball will d-pend on the magnitude and direc- 
tion of the force with which the carriage begins to move. While 
the carrisge is in uniform motion the bull will be relatively at 
rest ; ani every change in the velocity of the motion of the 
carriage, and of its direction, will pive a shock of corresponding 
magnitude and direction to the ball. Now, it is conceivably 
quite possible, though such celicacy of mechanism is not to be 
hoped for, that a machine shoud be constructed, in connection 
with a chronometer, for registering the magnitude and direction 
of all these sh .cks, with the time at which each occurred ; and 
from these data—the direction of the shio-k indicating the direc- 
tion of the motion of the carriage, the magnitude of the shock 
indicating its velocity, and the interval of time between two 
shocks indicating the time during which the carriage has run 
without change of velocity or direction—from these data the 
position of the carriage, expressed in terms of distance and 
direction from the place from which it. had set out, might be 
calculated at any moment. The automatic register of the jour- 
ney may be conceived as exac'ly resembling the records of the 
velocity and direction of the wind produced by one of Robinson’s 
or Beck’s sel'-registering anemometers, where one pencil-mark 
indicates the direction of the wind,at any past hoar, and another 
its velocity. 

Further, it is possible to conceive the apparatus as so inte- 
grating its results as to enable the distance and direction of the 
point where the journey began to the point it has reached, that 
they can be read of, without any cal.ulation being needed :— 
a hand on a dial pointing to the direction expressed in degrees 
of the circle, and the distince being shown in figures expressing 
miles and decimals of a mile. 

Now, I suppose such an integrating process as this (though of 
course not by any similar mechan‘sm) to be eff. cted in the brain 
of an animal unconsciusly, and that the animal has the power 
of reading off the result—that is to say, bringing it into con- 
sciousness when wanted. JostPH JOHN MURPHY 

Old Forge, Dunmurry, co. Antrim, April 11 


Sense of Orientation 
Your article on this subject in the issue of March 20, insists 
very properly on the objeciion to Mr, Wallace’s theory that ‘it 
it be solely by the aid of this memory of smells that the dog is 
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to return to the p!ace whence it was taken, it must needs make 
haste back.” I wish to contribute an anecdote of which the 
hero did not make haste back, and which seems to me to confirm 
rather the theory already suggested in this correspon ience, 
namely, of a sense of polarity or orientation posses-ed by so 
many of the lower animals both domesticated and wild. Last 
summer I was at North Bridgewater, Mass., a shoe-making town 
about twenty miles south of Boston. At the railroad station I 
remarked an intelligent dog, whose owner told me, with a good 
deal of feeling, that he had sold the animal some time previously 
to be taken to Somerville—a suburb adjoining Boston on the 
north-west, therefore distant from North Bridgewater at least 
twenty miles. The dog was carried thither in a closed box-car, 
probably making a change at Bo-ton, where the railroad ter- 
minates. For some two or three weeks the dog made himself 
at home in his new premises as if perfectly contented, when 
suddenly he disappeared, and turned up again not at North 
Bridgewater, the home of his former owner, but at Bridgewater, 
a mile or two further south, where he had been raised, at the house 
of that owner’s father ; evidently not meaning to be sold again. 

I am not sure that it is quite germane to this discussion to call 
attention to the fact pointed out by the late George Catlin in his 
“ Life amongst the Indians” (p. 96), ‘*that the wild horse, the 
deer, the elk, and other animals, never run in a straight line: 
they always make a curve in their running, and generally (but 
not always) to the le't.” 

**I never have forgotten one of the first lessons that I had 
from my dear friend Darrow, in deer-stalking in the forest. 
* George,’ said he, ‘when a deer gets up, if the ground is levcl, 
never follow him, but turn to the left, and you will be sure to 
meet him ; he always runs in a curve, and when he stops he is 
always watching his back track.’ But az ‘bends his course ;’ 
man, lost in the wilderness or on the prairies, travels in a curve, 
and always benils his curve to the /ef; why this?” 

Of the latter fact Mr. Ca lin gives an illustration drawn from 
his own experience, and adds : 

** On arriving at tne S:oux village, and relating our singular 
adventure, the Iadians al laushed at us very heartily, and all 
the chiefs united in assuring me that whenever a man is lost on 
the prairies he travels in a circle ; and also that he invariably 
turns to the /e/ ; of which singular fact I have become doubly 
convinced by subsequent proofs similar to the one mentioned.” 

New York, April 8 HY. 


UNITED STATES SIGNAL SERVICE | 


“THE United States Signal Service Bureau has rapidly 
risen to great and deserved importance. The chief 
officer, General Albert J. Meyer, is a physician by educa- 
tion, who, during the civil war, was placed at the head of 
the Signal Corps. In that position he rendered great ser- 
vice, and developed a remarkably complete system of 
signals. The service now consists of a school of in- 
struction, a central office at Washington, and stations 
over the country at such points as will enable the ob- 
servers to note accurately the varying conditions of tempe- 
rature and the progress of storms. The school is at Fort 
Whipple, Virginia. “A principal duty of the school has 
been the drill and instruction of the Observer-Sergeants 
and the assistant observers for the signal service. In the 
preparation for these duties each man is required to enlist 
in the signal detachment at Fort Whipple as a private 
soldier, and to pass afterwards a preliminary educational 
examination before he is put under especial instruction. 
He is then given some knowledge of the theories of me- 
teorology, and is taught the practical use of the various 
instruments, forms, &c., in vogue at the several stations 
of observation, while he is practised at the same time 
in his regular drills of the service. When considered 
competent he is or ered as an assistant observer to a 
station where, in addition to perfecting himself in the 
practical details of the duties at the station, he continues 
his studies, regularly under the Observer-Sergeant in 
charge. A service of six months in this capacity ren- 
ders an assistant eligible as a candidate for promotion. 
He may then be ordered back to the school to review his 
studies, and to appear for his final examination before a 
board of officers appointed for the purpose. Passing this 


examination, he is promoted to the grade of observer. 
sergeant, and is considered competet to take charge of a 
station. This course has been followed su:cessfully dur. 
ing the past year, and each man’s fitness has been clearly 
determined by this probationary service as assistant be- 
fore his assignment to a more responsible position. 

The central office at Washington is in telegraphic com. 
munication with all the stations, and each night reports 
are received at 11 o’clock, P.M., and the results of the 
digest are telegraphed to all the principal cities in time 
for the daily morning papers. 

From a detailed report of the operations of each of 
the established stations it appears that during the year 
there have been issued and distributed at the different 
lake, sea-coast, and river ports, and in the inland cities a 
total number of bulletins, maps, &c., as follows :-— 

Total number of bulletins . 187,617 
Total number of maps. 203,533 
Total number of Press reports. - 50,878 

The accuracy of the predictions of the Bureau as to the 
weather changes is stated in the report as follows :—“A 
comparison of the tri-daily forecasts, or ‘ probabilities, as 
they have been styled, with the meteoric condition after- 
ward reported and, so far as known, has given an average 
of sixty-nine per cent., as verified up to November 1, 1871, 
Since that date tothe present time (October 1, 1872) the 
average of verifications has been seventy-six and eight- 
tenths per cent. If regard be had to those predictions veri- 
fied, within a few hours after the time for which they were 
made, this percentage is considerably increased. In view of 
the deficiency of telegraphic facilities during the year, and 
the great irregularities of the working, it was not antici- 
pated that these predictions, based as they are upon the 
tri-daily telegraphic reports, would increase in accuracy. 
Whatever success has been attained must be considered 
an indication of what success might be with well organised 
and full telegraphic facilities.” 

The number of “cautionary” signals on the inland 
lakes and on the sea-coast, and their value are thus 
stated :—“ Three hundred and fifty-four cautionary signal 
orders have been issued during the year, each display of 
the cautionary sign +1 at any station being considered a 
separate order. This signal was announced as to be 
shown ‘ whenever the winds are expecied to be as strong 
as 25 miles an hour, and continue so for several hours 
within a radius of 100 miles from the station.’ The per- 
centage of the cautionary signals veritied by the occur- 
rence within a few hours after the display of the winds 
described, either at the port at which the signal was ex- 
hibited, or within the radius of 100 miles from that port, 
is estimated to have been about 70 per cent. The in- 
stances of signals displayed, reports not verified, are those 
in which they have not been proven necessary at the sta- 
tion where exhibited. The signal is wholly ‘ cautionary, 
forewarning probable danger. It has been aimed to err 
on the side of caution. The delays such errors may 
cause are retrievable—the disasters of shipwreck are not. 
Since the Ist of July of the present year (1872) thirty-two 
cautionary signals, forewarning theapproach of six different 
storms, have been displayed at different ports. Of these 
storms five were destructive, justilying the display of 
twenty-eight of the siznals—one in advance of which four 
signals were displayed was not considered dangerous.” 

The operations o: the service have been considerably 
extended by co-operation of the Canadian authorities, and 
negotiations are in progress designed to furnish signal re- 
ports from the West India Islands, and even from Europe. 


THE ZOOLOGICAL AND ACCLIMATISATION 
SOCIE!1Y OF VICTORIA 
‘THE first volume of the Proceedings of this Society, 


_™ contains upwards of 400 pages, and the prefixed report 
is altogether very satisfactory. The council of the society 


Apr: 


rightly 
ought 
collect 
large 
instan¢ 
of the 
positio 
Goverr 
sum of 
A c 
rations 
last. A 
themer 
been 
Upwar 
seclude 
where | 
few yez 
Abot 
ment a 
vious 
which ] 
spreadi 
a fine | 
Royal | 
ostrich 
creasin 
Alth« 
mote s 
industr 
to the « 
as the 
white n 
silk gro 
of the 
Ona 
Sir Rol 
the soc 
silver 1 
Captair 
bringin 
In cc 
dition 
only rei 
enable 
acclimz 
lic will 
liberall; 


The fir: 
of Aus' 
gives a 
Melbou 
introdu 
Dr. Gi 
Museut 
ther on 
tion of | 
too sev 
scientifi 
F. v. M 
torian i 


NEW 


AM! 

a 
She has 
ment e 
the ma; 
realised 
scientifi 


pets 
| 
i 
carryin; 
The 
1 
; 
| 
1 
“Or ‘ 


April 24, 1873] 


rightly think that Melbourne, from its size and importance, 
ought to number among its attractions a good zoological 
collection. If they succeed in obtaining a sufficiently 
large number of subscribers, they intend, in the first 
instance, to form as complete a collection as possible 
of the fauna of Australia, and thereafter, when in a 
position to do so, to add those of other countries. The 
Government, we are glad to see, very liberally placed the 
sum of 1,000/. on the estimate for the past financial year. 

A considerable amount of success attended the ope- 
rations of the society during the year previous to March 
last. Anumber of pheasants of the silver (Phaseanus nyc- 
themerus) and common ( Phaseanus colchicus) varieties, had 
been reared, and were to be liberated in suitable places. 
Upwards of 150 guinea-fowl had been placed in various 
secluded spots, in forests far removed trom settlement, 
where it is confidently hoped they will increase, and in a 
few years yield both food and sport. 

About 3,500 live trout, hatched at the society’s establish- 
ment at the Royal Park, Melbourne, had, during the pre- 
vious season, been placed in different streams, The deer 
which have been liberated in many parts of the colony are 
spreading and increasing rapidly, and the society possess 
a fine collection of six varieties in their grounds at the 
Royal Park. The valuable stock of Angora goats and the 
ostriches belonging to the society are thriving and in- 
creasing. 

Although the society is anxious to encourage and pro- 
mote sericulture, they find it difficult to advance this 
industry in a really practical manner so as to be of benefit 
tothe colony, Baron von Mueller has, however, as well 
as the society, supplied many parts of the colony with 
white mulberry plants, and when they come into bearing, 
silk growing will, they hope, become an important industry 
of the colony. 

On account of the services rendered to pisciculture by 
Sir Robert Officer and Mr. Morton Allpart, of Tasmania, 
the society have awarded to both these gentlemen their 
silver medal; their bronze medal has been awarded to 
Captain Babot, of the A/ydrastes, for his enterprise in 
bringing out sea-turtle. 

In conclusion, the council are glad to state that the con- 
dition of the society is sound and prosperous, and they 
only require more liberal co-operation from the public to 
enable them to produce great results in the cause of 
acclimatisation. We sincerely hope the Australian pub- 
lic will see it to be to their own interest to respond 
liberally to the desire of the society for assistance in 
carrying out their benevolent work. 

The bulk of the volume is occupied by two papers. 
The first is a valuable monograph on the “ Ichthyology 
of Australia,” by Count F. de Castelnau, in which he 
gives an account of the different sorts obtainable in the 
Melbourne fish market: their number is 142. In the 
introduction the author speaks with great admiration of 
Dr. Giinther’s Catalogue of the Fishes in the British 
Museum, from which he has continually to quote ; fur- 
ther on, he criticises that author’s views on the distribu- 
tion of fishes. He also thinks that the learned doctor is 
too severely condemnatory of the imperfections of his 
scientific comrades. The second paper is a list by Baron 
F, v. Mueller of “Select plants readily eligible for Vic- 
torian industrial culture.” 


NEW FRENCH INSTITUTION FOR THE 
EXPERIMENTAL SCIENCES 


AMID all her political turmoil and strife it seems to us 

a hopeful sign of the real progress of France that 
she has citizens with energy, enterprise, and enlighten- 
ment enough to undertake and carry out a scheme of 
the Magnitude and importance of the one about to be 
realised at Lyons. It is to be exclusively devoted to 
Scientific research, and the Revue Scientifique thinks it 
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deserves to be classed with the richest establishments 
of a similar kind in England, Germany, and Paris. 

For more than a year, it seems, the municipal adminis- 
trators of Lyons have had it under consideration to form 
laboratories of physiology and experimental medicine, 
provided with ail the most modern and most approved 
means of investigation. To settle the plan of such an 
institution, the muncipality nominated a Commission of 
scientific men, consisting of MM. Ollier, Perroud, and 
Tripier. This Commission has given in its report, and 
the following is the scheme it suggests with regard to the 
biological sciences alone :— 

1. A great central laboratory, equipped for the opera- 
tions and observations which are required in the experi- 
mental study of the physiological and pathological pheno- 
mena of the animal economy. In it will be collected and 
methodically arranged all the instrumental apparatus 
commonly required for such observations and experiments, 
especially the registering apparatus. 

2. A central hall or store-house of apparatus. This 
will be the depét for apparatus and instruments not in 
daily use, and which are used only in certain circum- 
stances. 

3. A laboratory of biological chemistry. 

4. A laboratory of biological physics. 

5. A laboratory of histology. 

6. A room for geological researches relative to the 
study of parasites and parasitical diseases, including those 
of the silkworm, 

7. A room for autopsies. 

8. A room for minute dissections and for the mounting 
of specimens intended to be preserved. 

g. A workshop for construction and repairs, in which 
will also be set agoing the moving forces intended to work 
the apparatus. 

10. A cabinet of specimens. 

11 and 12, A room of design and a small photographic 
studio. 

13. A library. 

14. A hall for meetings and lectures. 

15. Places for keeping animals. 

16, A conservatory and enclosure for researches in 
vegetable physiology. 

17. General offices, houses for the director and as- 
sistants, for fuel, water, &c. 

The Zersonne/ comprehends a director and his assistant, 
a librarian, who will also see to the publication of the 
works of the establishment, three assistants, one for 
operations and autopsies, the second for work in biolo- 
gical physics and chemistry, and the third for microscopic 
studies and work in experimental zoology ; finally work- 
men, laboratory attendants, concierge, groom, &c. 

These laboratories are intended for the study of all the 
branches of the biological sciences, from general and 
comparative physiology to experimental medicine, ques- 
tions of hygiene and public health, diseases of animals 
(especially silkworms), and vegetable physiology. 

But, although specially intended as an institution for 
the biological sciences, the Commission has indicated that 
the programme would be rendered complete by adding a 
physico-chemical institute for the study of brute nature, 
so as to unite in the same establishment the whole body 
of modern experimental sciences, 

On March 7 the Maire of Lyons presented to the 
Municipal Council a report asking that the scheme be 
immediately proceeded with. The city of Lyons has pre- 
sented the grounds of the ancient corn-market on the 
Quai St. Vincent. According to the plins and estimates 
ot the city architect, the buildings will cost 900,000f., of 
which this year 330,000f. have been raised. Finaily, for 
the biological sciences alone, a first annual budget of 
30,000f, has been set aside. 

These figures speak for themselves, and need no com- 
ment. 
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From a sketch by Dr. Hooker, C B., F.R S. 


Possession Islands. 
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POSSESSION ISLANDS 


GEEING is believing. The fitness of Possession 
Islands for the residence of an observing pany 
during a whole year may be best judged from the accom. 
panying illustration, which is accurately copied from a 
sketch made by Dr. Hooker at the time a landing was 
effected. (See NATURE, vol. vii. p. 384.) This was ix 
midsummer, and with an exceptionally calm sea. The 
spot where the crew landed is indicated by an * under. 
neath. A sketch of the place by Captain Davis is given 
at the beginning of chapter vii. in the first volume of 
Ross’s Voyage. 


ON THE ORIGIN AND METAMORPHOSES OF 
INSECTS * 
II. 


N the Coleoptera, the larve differ very much in form, 
The majority are elongated, active, hexapod, and more 
or less depressed ; but those of the Weevils (PI. 2, Fig. 6), of 
Scolytus, (Pl. 2, Fig. 4), &c., which are vegetable feeders, 
and live surrounded by their food, as, for instance, in grain, 
nuts, &c., are apod, white, fleshy grubs, not unlike those 
of bees and ants. The larvz ot the Longicorns, which 
live inside trees, are long, soft, and fleshy, with six short 
legs. The Geodephaga, corresponding with the Linnean 
genera Cicindela and Carabus, have six-legged, slender, 
carnivorous larve ; those of Cicindela. which waylay their 
prey, being less active than the hunting larvze of the 
Carabidz. The Hydradephaga, or water-beetles ( Dyticidz 
and Gyrinidz) have long and narrow larve (PI. 4, Fig. 6), 
with strong sickle-shaped jaws, short antennz, four palpi, 
and six small eyes on each sile of the head ; they are 
very voracious. The larvz of the Staphylinidz are by no 
means unlike the perfect insect, and are found in similar 
situations ; their jaws are powerful, and their legs mode- 
| rately strong. The larve of the Lamellicorn beetles 
| (cockchafers, stag-beetles, &c.) feed either on vegetable 
| or on dead animal matter. They are long, soft, fleshy, 
grubs, with the abdomen somewhat curved, and generally 
lie on their side. [he larvze of the Elateridz; known as 
wireworms, are long and slender, with short legs. Those 
of the glowworm are not unlike the apterous femile. The 
male glowworm, on the contrary, is very different. It 
has long, thin, brown wing-cases, and often flies into 
rooms at night, attracted by the light, which it probably 
mistakes for its mate. 

The metamorphoses of the Cantharidz are very re- 
markable, and will be described subsequently. The 
larvee are active and hexapod. The Phytophaga (Crio- 
ceris, Galeruca, Haltica, Chrysomea, &c.) are vegetable 
feeders, both as larve and in the perfect state. The 
larve are furnished with legs, and are not unlike the 
taterpillars of certain Lepidoptera. 

The larva of Coccinella (the Ladybird) is somewhat de- 
pressed, of an elongated ovate form, with a small head, 
and moderately strong legs. It feeds on Aphides. 

Thus, then, we see that there are among the Coleoptera 
many different forms of larva. Macleay considered that 
there were five principal types. 

1. Carnivorous hexapod larvze, with an elongated, more 
or less flattened body, six eyes on each side of the head, 
and sharp falciform mandibles (Carabus, Dyticus, &c.). 

2. Herbivorous hexapod larva, with a fleshy, cylin- 
drical body, somewhat curved, so that the animal lies on 
its side (Lucanus, Melolontha). 

3. Apod grub-like larvze, with scarcely the rudiments of 
antennz (Curculio). 

4. Hexapod antenniferous larvz, with a subovate body, 
the second segment being somewhat larger than the others 
(Chrysomela, Coccinella). 


* Continued from p. 446. 
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5. Hexapod antenniferous larvz, of oblong form, some- | reference to the true nature of these different classes of 
what resembling the former, but with caudal appendages | individuals. M. Lespés, moreover, who has recently 
(Meloe, Sitaris). studied the same species, describes a second kind of male 

The pupa of the Coleoptera is quiescent, and * “ the | and a second kind of female. The subject, indeed, is one 

rts of the future beetle are plainly perceivable, being | which offers a m»st promising field for future study. 
incased in distinct sheaths ; the head is applied against Another interesting family of Neuroptera is that of the 
the breast ; the antenna lie along the sides of the thorax ; | Ephemera, or mayflies (Pl. 3, Fig. 1), so well known to 
the elytra and wings are short and folded at the sides of | fishermen. The larvae (PL. 4, Fig. 1) are semi-transparent, 
the body, meeting on the under side of the abdomen; the | active, six-legged little creatures, which live in water, 
two anterior pairs of legs are entirely exposed, but the | and having at first no gills, respire through the general 
hind pair are covered by wing-cases, the extremity of the | surface of the body. They grow rapidly and change their 
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thigh only appearing beyond the sides of the body.” 

In the next three orders, the Orthoptera (grasshoppers, 
locusts, crickets, walking-stick insects, cockroaches, &c.), 
Euplexoptera (earwigs), and Thysanoptera, a small groupof 
insects well known to gardeners under the name of Thrips, 
the larvee when they quit the egg (Pl. 1 and 2, Figs. 1 
and 2) already much resemble the mature form, differing 
in fact principally in the absence of wings, which are more 
or less gradually acquired, as the insect increases in size. 
They are active throughout life. Those specimens which 
have rudimentary wings are, however, usually called 


: The Neuroptera present, perhaps, more differences in the 
character of their metamorphoses than any other order of 
insects. The larve are generally active, hexapod, little 
creatures, and do not differ in appearance so much as those, 
for instance, ot the Coleoptera, but the essential difference 
is in the pupz ; some groups, as, for instance, the Psocidz, 
Termitide, Libellulidz, Ephemeridz, and Perlidz, re- 
maining active throughout life, like the Orthoptera ; while 
asecond division, including the Myrmeleonidz, Hemero- 
biide, Siali\dze, Panorpidz, Raphidiidz, and Mantispide, 
have quiescent pupz, which, however, in some cases, ac- 
quire more or less power of locomotion shortly before 
they assume the mature state ; thus, the pupa of Raphidia, 
though motionless at first, at length acquires strength 
enough to walk, while still enclosed in the pupa skin, 
which is very thin. 

One of the most remarkable families belonging to this 
order is that of the Termites, or white ants. They 
abound in the tropics, where they are a_ perfect 
pest, and a serious impediment to human develop- 
ment. Their colonies ar. extremely numerous, and they 
attack woodwork and furniture of all kinds, generally 


woiking from within, so that their presence is often un-- 


suspected, until it is suddenly found that they have com- 
sd eaten away the interior of some post or table, 
leaving nothing but a thin outer shell. Their nests, 
which are made of earth, are sometimes ten or twelve feet 
high, and strong enough to beara man. One species, 
Termes lucifugus,is found in the South of France, where 
it has been carefully studied by Latreille. He found 
in these communities five kinds of individuals —(1) males ; 
(2) females, which grow to a very large size, their bodies 
being aistended with eggs, of which they sometimes lay as 
many as 80,000 in a day; (3) a kind described by some 
observers as Pup, but by others as neuters. These 
differ very much from the rest, having a long, soft 
body without wings, but with an immense head, and very 
large, strong jaws. These individuals act as soldiers, 
doing apparently no work, but keeping watch over the 
nest and aitacking intruders with great boldness. (4) 
Apterous, eyeless individuals, somewhat resembling the 
winged ones, but with a larger and more rounded head ; 
these constitute the greater part of the community, and 
like the workers of ants and bees, perform al] the labour, 
building the nest and collecting food. (5) Latreille men- 
tions another kind of individual which he regards as the 
pupa, and which resembles the workers, but has four 
white tubercles on the back, where the wings will after- 
wards make their appearance There is still, however, 
much difference of opinion among entomologists, with 


* Westwood’s Introdustion, vol. i, p. 36. + Ibid. vel. ii. p. 52. 


PLATE 4 


PL. 4.—Fic. 1, Larva of Chloeon. 2, Larva of Meloe (a‘ter Chapuis Candeze). 
3, larva of Caepteryx (after Leon Dufour). 4, Larva of Sitaris 


5, Larva o: Can px dea (after Gervais). 6, Larva of Acilius 7, Larva 
= Termes (after Blanchard). 8, Larva of Stylops. 9, va of 
rips. 


skin every few days, After one or two moults they acquire 
seven pairs of branchia, or gills, which are in the form of 
leaves, one pair to asegment. When they are about half 
¢rown, the posterior angles of the two posterior thoracic 
segments begin to elongate. These elongations become 
more and more marked with every skin. One morning, in 
the month of June, some years ago, I observed a full-grown 
larva, which had a glistening appearance, owing to the pre- 
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sence of a film of air under the skin. I put it under the 
microscope, and then, having added a drop of water witha 
pipette I put the instrument down and looked through the 
glass. To my astonishment, the insect was gone, and an 
empty skin only remained. I then caught a second speci- 
men, in a similar condition, and put it under the micro- 
scope, hoping to see it come out. Nor was | disappointed. 
Very few moments had elapsed, when I had the satis- 
faction of seeing the thorax open along the middle of the 
back ; the two sides turned over ; the insect literally walked 
out of itself, unfolded its wings, and in an instant flew up 
to the window. Several times since, I have had the 
pleasure of witnessing this wonderful change, and it is 
really extraordinary how rapidly it takes place ; from the 
moment when the skin first cracks, not ten seconds are 
over before the insect has flown away. 

The Dragon-flies, or Horse-stingers, as they are some- 
times called, from a mistaken idea that they sting severely 
enough to hurt a horse, though in fact they are quite harm- 
less, also spend their early days in the water. The larve 
are brown, sluggish, ugly creatures, with six legs. They 
feed on small water animals, for which they wait very 
patiently, either at the bottom of the water or on some 
water plant. The lower jaws are attached to a long 
folding rod, and when any unwary little wretch approaches 
too near the larva, this apparatus is shot out with great 
velocity, and the prey which comes within its reach sel- 
dom escapes. In their perfect condition, also, Dragon- 
flies feed on other insects, and may often be seen hawking 
round ponds. ‘The so-called Ant lion in many respects 
resembles the Dragon-flies, but the habits of the larve are 


very dissimilar. They do not live in the water, but prefer’ 


dry places, where they bury themselves in the loose sand, 
and seize any little insect which passes, with their long 
jaws. The true Ant-lion makes itself a little pit in loose 
ground or sand, and buries itself at the bottom. Any inat- 
tentive little insect which steps over the edge of this pit 
immediately falls to the bottom, and is instantaneously 
seized by the Ant-lion. Should the insect escape and at- 
tempt to climb up the side of the pit, the Ant-lion is said 
to throw sand at it, knocking it down again. 

One other family of Neuroptera I must mention, the 
Hemerobiidz. The perfect insect is a beautiful, lace- 
winged, very delicate, green insect, something lke a 
tender Dragonfly, and with bright green, very touching 
eyes. The females deposit their eggs on plants, not 
directly on the plant itself, but attached to it by a long 
white slender footstalk. The larva have six legs and pow- 
erful jaws, and make themselves very useful in destroying 
the Hopfly. 

The insects forming the order Trichoptera are well 
known in their larval condition, under the name of caddis 
worms. These larvze are not altogether unlike caterpillars 
in form, but they live in water—which is the case with very 
few lepidopterous larve—and form for themselves cylin- 
drical cases or tubes, built up of sand, little stones, bits of 
stick, leaves, or even shells. They generally feed on ve- 
getable substances, but will also attack minute freshwater 
animals. When full grown, the larva fastens its case 
to a stone, the stem of a plant, or some other fixed sub- 
stance, and closes the two ends with an open grating 
of silken threads, so as to admit the free access of water, 
while excluding enemies. It then turns into a pupa, which 
bears some resemblance to the perfect insect, “except 
that the antenne, palpi, wings and legs are shorter, en- 
closed in separate sheaths and arranged upon the breast.” 
The pupa remains quier in the tube until nearly ready to 
emerge, when it comes to the surface, and in some cases 
creeps out of the water, It is not therefore so completely 
motionless as the pupa of Lepidoptera. 

The Diptera, or Flies, comprise insects with two wings 
only, the hinder pair being represented by minute club- 
shaped organs called halteres. Flies quit the egg 
generally in the form of fat, fleshy, legless grubs. They 


feed principally on decaying animal or vegetable matter, 
and are no doubt useful as scavengers. When full 
grown they turn into pupz which are generally inac. 
tive ; those of some gnats, however, swim about. Other 
species, as the gadflies, deposit their eggs on the bodies 
of animals, within which the grubs, when hatched, feed, 
The mouth is generally furnished with two hooks which 
serve instead of jaws. The pupz are of two kinds, In 
the true flies, the outer skin of the full-grown larva js 
not shed, but contracts and hardens, thus assuming the 
appearance of an oval brownish shell or case, within 
which the insect changes into a chrysalis. The pupe 
of the gnats, on the contrary, have the limbs distinct 
and enclosed in sheaths. They are generally inactive, 
but some of the aquatic species continue to swim about, 

One group of Flies, which is parasitic on horses, sheep, 
bats, and other animals, has been called the Pupipara, 
because it was supposed that they were not born until they 
had arrived at the condition of pupze. They come into the 
world in the form of smooth ovate bodies, much resem- 
bling ordinary dipterous pupz, but as Leuckart has 
shown,* they are true, though abnormal, larvz. 

The next order, that of the Aphaniptera, is very small 
in number, containing only the different species of Flea, 
The larva is long, cylindrical, and legless ; the chrysalis 
is motionless, and the perfect insect is too well known, at 
least as regards its habits, to need any description 

Unlike the preceding orders of insects, the Heteroptera 
quit the egg in a form, differing trom that of the perfect 
insect principally in the absence of wings. The species 
constituting this group though very numerous, are generally 
small, and not so familiarly known to us as those of the 
other large orders, with indeed one exception, the well- 
known Bug. This was not, apparently, an indigenous 
insect, but seems to have been introduced. Shakespeare 
uses the word several times, but always in the sense of a 
bugbear, and not with reference to this insect. In this 
country it never acquires wings, but is stated to do so 
sometimes in warmer countries. The Heteroptera can- 
not exactly be said either to sting or bite. The jaws, of 
which, as usual among insects, there are two pairs, are 
like needles, which are driven into the flesh, and the 
blood is then sucked up the lower lip, which has the form 
of atube. This peculiar structure of the mouth prevails 
throughout the whole order ; consequently their nutri- 
ment consists almost entirely of the juices of animals or 
plants. In their metamorphoses the Heteroptera re- 
semble the Orthoptera; they are active through life, 
and the young resemble the perfect insects except in 
the absence of wings, which are gradually acquired. 
The majority are dull in colour, though sume few are 
very beautiful. The Homoptera agree with the Hete- 
roptera in the structure of the mouth, and in the meta- 
morphoses. They differ principally in the front wings, 
which in Homoptera are membranous throughout, while 
in the Heteroptera the front part is thick. As in the 
Heteroptera, however, so also in the Homoptera, some 
species do not acquire wings. The Cicada, so cele- 
brated for its song, and the lanthorn fly, belong to this 
group. So also does the so-called Cuckoospit, so common 
in our gardens, which has the curious faculty of secreting 
round itself a quantity of frothy matter which serves to 
protect it from its enemies. But the best known insects 
of this group are the Aphides, or Plant-lice; while the 
most useful belong to the Coccide, or scale insects, from 
one species of which we obtain the substance called lac, 
so extensively used in the manufacture of sealing- 
wax and varnish. Several species also have been used 
in dyeing, especially the Cochineal insect «f Mexico, a 
species which lives on the Cactus. The male Coccus is a 
minute, active insect, with four comparatively large wings, 
while the female, on the contrary, never acquires wings, 


* Die Fortpflanzung und Entwickelung der Pupiparen. Von Dr. R. 
Leuckart. (Halle, 1848.) 
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but is very sluggish, broad, more or less flattened, and, in 
fact, when full grown, looks like a small brown scale. 

The larvee of Lepidoptera are familiar to us all, 
under the name of caterpillars, The insects of this 
order in their larval condilion are almost all phyto- 
phagous, and are very uniform both in structure and 
habits, The body is long and cylindrical, consisting of 
thirteen segments; the head is armed with powerful 
jaws ; the three following segments, the future prothorax, 
mesothorax, and metathorax, bear three pairs of simple 
articulated legs. Of the posterior segments, five also 
bear false or pro-legs, which are short, unjointed, and 
provided with a number of hooklets. A caterpillar 
leads a dull and uneventful life ; it eats ravenously, and 
grows -rapidly, casting its skin several times during the 
process, which generally lasts only a few weeks, though 
in some cases, as for instance the goat-moth, it extends 
over a period of two or three years, after which the larva 
changes into a quiescent pupa or chrysalis. 

JOHN LUBBOCK 
(To be continued.) 


ON THE STRUCTURE OF STRIPED MUS- 
CULAR FIBRE 


A HIGHLY interesting paper on the above subject 
was read before the Royal Society on April 3, by 
Mr. E. A. Schiifer, of University College. The muscle 
of the limbs of the large water-beetle formed the subject 
of the investigation, and it was examined immediately 
after removal from the living animal, without the addition 
of any reagent, to prevent the introduction of complica- 
tions. According to the author, a muscular fibre consists 
of a homogeneous ground substance, which appears at 
first sight to be formed of two distinct substinces, one 
dim and the other bright, arranged in alternate discs at 
right angles to the direction of the fibre; and a vast 
number of minute rod-like bodies, imbedded in the proto- 
plasmic basis, having their axes coincident with that of 
the fibre itself. These are termed muscle rods; in the 
muscle at absolute rest they are uniformly cylindrical, 
and produce the appearance of a simple longitudinal 
fibrillation in the fibre, with no transverse striping. But 
when in action these muscle-rods are terminated at each 
extremity by a knob, and are consequently dumb-bell 
shaped. It is these kn bs which give the appearance of 
the line of dots which is always described as existing in 
the middle of each bright transverse band of the muscle 
fibre, whereas the dim one is that in which the shafts of 
the muscle-rods are imbedded. In contraction of the 
muscle, the heads of the rods become enlarged at the 
expense of the shafts, the extremities of each muscle-rod 
consequently approaching one another ; and the enlarged 
heads come nearer to their neighbours of the same series, 
and to those of the next series which meet them in the 
bright stripe, the line of dots now appearing as a dark 
transverse band with bright borders. As contraction 
proceeds the shaft of the muscle-rod tends to, and ulti- 
mately disappears, leaving an appearance of alternate 
dark and light stripes ; the former however are in this case 
due to the enlarged juxtaposed extremities of the rods, the 
latter on the other hand being mainly due to the accumu- 
lation of the ground-substance in the intervals between 
their shafts. An examination of minute oil-globules 
imbedded in gelatine shows clearly that they give the 
appearance under the microscope of dark spots with a 
brilliant surrounding, and several side by side produce the 


effect of abright band. From many considerations it can | 


be shown that the bright transverse bands in muscle are 
similarly produced by the jux’aposition of the rod-heads, 
among which are the following :—1. When the rod- 
heads are smaller the bright bands are narrower. 2. When 
the rod-heads have become merged with the shafts in full 


contraction, the bright transverse stripes entirely dis- 


appear. 3. When in contraction the rod-heads enlarge 
and encroach on the shaft, their bright borders accompany 
them and encroach on the dim substance, so that at last 
all appearance of dimness becomes entirely obliterated, 
the bright borders becoming blended in the middle. 
4. The part of the muscle-rod where the head joins the 
shaft, is rendered indistinct by the brightness around the 
rod-head ; whereas if this brightness were inherent in the 
ground-substance, this part of the rod would stand out 
all the darker by the contrast. 5. The appearance of a 
transverse section is corroborated ; for in this case the 
rod-heads are seen so close together that the optical effect 
of any one would become merged into those of its neigh- 
bours : consequently the whole of the intermediate sub- 
stance would appear bright; and this is actually found 
to be the case. 6, The fact that both the dim and the 
bright substance of resting muscle appear doubly re- 
fracting, would indicate that they are of the same nature. 

Mr. Schiifer with polarised light has found that a// the 
ground-substance of the fibre is doubly refractive, the 
rods alone being singly refractive. He concludes the 
paper by offering a conjecture as to the mode of muscular 
contraction, in which he is inclined to regard the ground- 
substance as the true contractile part, and the rods as 
elastic structures, merely serving to restore the fibre to its 
original length. 


NOTES 

A RUMOUR as to the fate of Sir Samuel and Lady Baker, 
of a kind similar to those which have ever and anon filled the 
air with reference to the undying Livingstone, appeared in the 
Times of Thursday last. At the end of last year, with his force 
dwindled down to 200 men, Sir Samuel had penetrated south 
until he had reached the territory of the chief of the tribes 
squatting near the great lakes, who had hitherto been friendly 
to the Egyptian government. His rezeption of Baker and his 
companions was however the reverse of friendly. Whatever the 
cause, a desperate conflict with the natives ensued, and after much 
hard fighting, Baker was compelled to retreat with but 30 out of 
his 200 men. It was with the utmost difficulty that the survivors 
succeeded tn intrenching themselv-s in a smull fort, whence to beat 
back further attacks. Such, according to report, was the state of 
matters at the end of last year. The present rumour is that Sir 
Samuel and Lady Baker having at last been compelled to sur- 
render, were immediately afterwards murdered. A telegram 
from H.M. Consul at Alexandria, dated the afternoon of last 
Thursday, announces that no intelligence of any sort respecting 
Sir Samuel and Lady Baker had been received by the Egyptian 
Government, or by any other, since March 5 last, A telezram 
of April 19, from the Alexandria Daily News Correspondent 
states that the rumour seems to be utterly unfounded. We have, 
moreover, been assured by one who has the best opportunities of 
knowing, that no news has really been received, and that the 
reports about Sir Samuel are inventions: “ there is not,” he 
writes us, “a word of truth in them.” 


WE regret to announce that Baron Liebig’s illness, to which 
we referred last week, has terminated in death. The great 
chemist died on the 18th instant, aged nearly 70 years, having 
been born at Darmstadt on May 12, 1803. His funeral took 
place with great ceremony at Munich oa the 21st. We hope, in 
an early number, to be able to give a memoir of the late Baron, 


Ir is with the greatest regret that we announce the death, on 
the 20th inst., after a long, and latterly, severe illness, of Dr. 
Bence Jones, Secretary to the Royal Institution, the efficiency of 
which he has done much to promoter Dr. Jones was a distin- 
guished chemist, and among his;contributions to the advance- 
ment of science may be mentioned his Croonian Lectures on 
Matter and Force, Animal Chemistry in relation to Stomach anil 
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Renal Diseases, Lectureson Pathology and Therapeutics, &c. 
His reputation has been latterly much extended by his work on 
the early history of the Institution, and by his excellent biography 
of Faraday. Dr. Jones was a member of many learned and 
scientific societies, at home and abroad. It will not be easy for 
the managers of the Royal Institution to find one capable of so 
efficiently discharging the duties of Secretary. Our readers will 
remember that a short time ago a movement was set on foot to 
get up a well-deserved testimonial to Dr. Jones, which, in agree- 
ment with his own wishes, is to take the formof a bust to be 
placed in the Royal Institution. 


Dr. F. ARNOLD LEEs and Mr. T. B. Blow propose to form 
a club under the name of the Botanical Locality Record Club, 
the object of which shall be to collect and keep a record of the 


exact localities of all the rarer British plants, with the dates of 


the latest observance of each, to be published yearly at the end 
of each season. The yearly report, containing not only a detailed 
list of the localities, but also a geographical summary of each year’s 
work, is to be published and distributed only to members of the 
club, and to certain learned societies ; to the former a subscrip- 
tion of 5s. will be charged. The names of botanists desiring to 
become members are to be forwarded to Mr. T. B. Blow, Wel- 
wyn, Hertfordshire. 


Mr. N. Howes, Curator of the Museum of the Pharmaceuti- 
cal Society, has been appointed Lecturer on Botany to the West- 
minster Hospital, in the place of Mr. A. W. Bennett. 


Dr. ACLAND, the Regius Professor of Medicine in the Uni- 
versity of Oxford, has given notice that the following gentlemen 
have been appointed to Radcliffe Studentships for the ensuing 
Term: Mr. A. W. Harding, of University College Hospital ; 
Mr. Joseph H. Philpot, of King’s College Hospital ; Mr. 
William Garton, of St. Thomas’s Hospital ; and Mr. Frederick 
W. Jordan, of the Manchester Infirmary. 


AMONG the works recommended by the Board of Studies in 
Natural Science of the University of Oxford to students prepar- 
ing for examination at the University, is Sachs’s ‘* Lehrbuch der 
Botanik.” For the benefit of those unacquainted with the 
German language, the Delegates of the Clarendon Press have 
arranged with Prof. Sachs and with MM. Engelmann, of Leipzig, 
for an English translation of this work from the third edition, 
just published in Germany, and containing a large amount of 
additional matter ; the whole of the 460 woodcuts with which 
the original work is illustrated will be reproduced in the English 
edition. The translation has been entrusted to Mr. A. W. 
Bennett, who will also annotate the work on points where suffi- 
cient prominence does not appear to be given to recent researches, 
or undue prominence seems to be asssigned to certain theories, 
in which part of the labour he will be assisted by Prof. Thisel- 
ton Dyer. The work is expected to be ready by about the end 
of the year. 


THE Edinburgh Botanical Society offers a prize of ten guineas 
for the best and approved essay on the Reproduction of Lyco- 
podiaceze, to be competed for by students who have attended the 
botanical class of the Royal Botanic Garden, Edinburgh, during 
at least one of the three years preceding the award, and have 
gained honours in the class examinations. The author is ex- 
pected to give results of practical observations and experiments 
made by himself on the subject, illustrated by microscopical 
specimens. The essay and specimens to be given in on or before 
May 1, 1876, with a sealed note containing the author’s name, 
and a motto outside. Facilities will be given for carrying on 
observations and experiments at the Royal Botanic Garden, 
Edinburgh. A prize of ten guineas: is offered, through the 
Council of the Botanical Society, by Charles Jenner, Esq., for 
the best and approved essay on the Structure and , Reproduction 


| 


of the Frondose and Foliaceous Jungermanniacex. This prize 
is subject to all the conditions specified in the case of the 
former. 


Mr. CHARLES B. PLowricut, of the Hospital, King’s 
Lynn, proposes issuing, under the title of ‘*Spheriacei Bri. 
tannici,” a few sets, each containing one hundred specimens, 
intended to form a fair representation of the more important 
genera and species of the British Spheriacei. The price will 
be 1/, 


THE soirée of the Royal Society is to take place at Burlington 
House on Saturday evening next, the 26th inst. 


WE regret to announce the death of Sir William Tite, M.P,, 
at Torquay, on Sunday. 


WE regret to hear of the serious illness of the Rev. George 
Henslow from a paralytic seizure, which has impaired the use of 
the lower limbs, but has not in any way affected his mental 
faculties, or the use of his arms. We understand that he has 
appointed Dr. B. T. Lowne to take his place for the present 
season as lecturer on Botany at Bartholomew’s Hospital. 


IN pursuance of the recommendation of a committee appointed 
at a former meeting, a conference, presided over by theRev. A, 
Solly, took place on Saturday evening in further promotion of the 
movement for giving some of the advantages of University educa- 
tion to working men. The idea is to form a Guild of Operative 
tradesmen to arrange for the delivery of lectures in various 
places by lecturers provided by and sent from the University 
of Cambridge. Mr. Solly stated what had been done since last 
meeting. The Council of Trades’ Delegates had passed a reso- 
lution expressing great satisfaction with the progress of the pros 
posed scheme, while in the interviews which the chairman had 
had with the heads of the University every encouragement had 
been afforde | to the project, provided that a firm organisation 
could be secured to deal with. The tollowing resolution was 
passed :—‘* That, in the present defective state of technical and 
higher education for the workman, no adequate provision being 
made for those objects, either by the State or by private en- 
deavour, this meeting hails with satisfaction the proposal to form 
a Trades’ Guild of Learning to co-operate with the University 
of Cambridge and other parties willing to aid in the education 
of the people.” 


FREDERICH DAUuTWITZ writes us that he will exhibit a col- 
lection of Cactacee at the Lustschloss, Schénbrunn, Vienna, 
where he will be glad to receive visitors. He is also desirous of 
effecting exchanges. 


THE sum which was left as the proceeds of Prof. Tyndall's 
lectures in America, after paying expenses, was 13,000 duls. 
This balance has been placel in charge of a committee con- 
sisting of Prof. Henry, General Hector Tyndale (Prof. Tyndall’s 
cousin), in Philadelphia, and Prof. Youmans, of New York, and 
these gentlemen are authorised to expend it in aid of studeats 
who devote themselves to original investigation. A suggestion 
has been made, and one worthy of encouragement, that efforts 
be initiated to secure an increase of this fund to at least 50,009 
dols., the whole to bear the name of the Tyndall Fund, so that 
the objects of the professor may be carried out to a fuller 
extent. 


ScIENCE is certainly in the ascendant in America at present. 
A fortnight ago we noted the princely gift of Mr. Anderson to 
Prof. Agassiz. The California Academy of Sciences has 
recently received from Mr. James Lick a magnificent gift of a 
building site in the city of San Francisco, valued at about 
100,000 dollars. 


For the purpose of more fully carrying out the law of Congress 
in reference to the propagation of useful food fishes in the rivers 
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and lakes of the United States, the United States Commissioner 
of Fish and Fisheries made arrangements with Mr. N. W. Clark 
tohatch out several hundred thousand white fish eggs at his 
establishment at Clarkston, Michigan, with the special object 
of transferring them, in due season, to the waters of California, 
At the proper time, in February last, two hundred thousand 
eggs were carefully packed and forwarded to California ; but, 
for some unexplained reason, they were nearly all dead on their 
arrival. Inno way discourazed by this experience, the Com- 
missioner directed the shipment of a second lot of two hundred 
thousand eggs, which arrived in yood condition, and the greater 
number have since hatched out at the State hatching establish. 
ment at Clear Lake, into which boy of water they will be put 
at the right time. The feasibility of shipping the eggs of white 
fish over so great a distance has now been satisfactorily solved, 
and there will pro»ably be no difficulty in carrying on this work 
toany desirable extent. Mr. Stone has returned to the East 
with the view of procuring living black bass, eels, perch, and 
lobsters, which he will take back to Califoraia ina few weeks, 
in a special car arranged expressly for the purpose. The 
California Commissioners appear to be fully alive to the interests 
involved ia the multiplication of the food-fishes in their State, 
gnd seem disposed to leave no methol untried to accomplish 
this desirable object. 


Tue American Association for the Advancement of Science 
commences its twenty-second session at Portland, Maine, on 
Aug. 20. 


Tue Annual General Meeting of the Iron and Steet xnstitute 
will be held at Willis’s Rooms, London, on April 29 and 30, 
and May 1. 


Paor, O. C. Marsu has in the current number of the 
American Fournal of Science and Ars done much to clear up 
the difficulties connected with the Dinocerata. We has had the 
opportunity of comparing his specimens wth photographs of 
Eobasileus or Loxolophodon cornutus of Cope, for the first time, 
and finds that it is exactly the same as the species named by him 
(Marsh) 7inxoceras grandis some time before the introduction of 
either of Prof. Cope’s synonyms. Prof. Marsh says, ‘* The 
species of Dinocerata at present known with certainty are the 
following : —7inoceras anceps Marsh, Zinoceras grandis Marsh, 
Uintatherium robustum Leidy, Dinoceras mirabilis Marsh, Dino- 
ceras lacustris Marsh.” With regard to the osteology of the 
class, we are surprised to hear for the first time that ia the foot 
the hallux is absent, and the astragalus articulates with the cuboid 
as well as the naviculare bone, features not Proboscid an at all. 


IF we may judge from the ‘‘ Register” of Lehigh University, 
South Bethlehem, Penns., U.S., that institution seems to 
be, in most respects, a model one. It was founded only 
a few years ago, and is the result of a magnificent gift of 500,000 
dollars and 56 acres of ground, beautifully situated in the Lehigh 
Valley, South Bethlehem, by the Hon. Asa Packer. South Beth- 
lehem is about fifty-four miles from Philadelphia. The education 
given by the staff of professors is free, the only expense to the 
student being his board, books, apparatus, &c. According to 
the plan of education laid down, the first three terms ‘are 
devoted, by all regular students, to the study of those elementary 
branches in which every young man should be instructed, for 
whatever profession or business in life he may be intended, viz, 
Mathematics, Languages, Elementary Physics, Chemistry, 
Drawing, History, Rhetoric, Logic, Declamation, and Com- 
position.” At the end of this preliminary period, by which 
time the Lehigh student will be not less than 17} years old, he 
makes up his mind what particular direction his studies will 
take during the remaining five terms (2} years) which complete 
the regular course. According as he decides, the student goes 
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through the special course provided for one of the following 
subjects :—General Literature, Civil Engineering, Mechanical 
Engineering, Mining and Metdlurgy, or Analytical Chemistry ; 
three other departments have yet to be added to this special 
course. According to the prospectus before us, the training 
proviled in each of the special courses is wise and thorough, and 
well calculated to put a diligent student in the way to make the 
furthest advances in the branch he adopts. Any student who 
wishes may pursue his studies at the University free for three 
years longer than the regular course. Latin and Greek are 
optional in all departments except that of Literature (which, by 
the bye, has a large infusion of physical science), while French 
and Germain are imperative in all. The institution is rendered 
complete by an excellent laboratory, a well-furnished observa- 
tory and a gymnasium, 


Pror. Perers has named the last two planets discovered by 
him, Nos. 129 and 130, Antigone and Electra, 

AMONG Mr. Murray’s list of forthcoming works are the 
following : —‘* The evil Effects of Interbreeding in the Vegetable 
Kingdom,” by Charles Darwin, F.R.S.; Sir Charles Lyell’s 
“ Antiquity of Man,” 4th edition ; “ England and Russia in the 
East,” by Sir Henry Rawlinson, K.C.B., F.R 5S, ; ‘ Human 
Longevity: its Facts and Fictions,” by W. J. Thoms; “Per. 
sonal Recollections from Early Life to Old Age,” by Mary 
Somerville. 

Tue Perthshire Society of Natural Sciences has recently done 
a very proper thing. Onthe suggestion of the council, the 
Hon. Secretary was instructel to communicate with such 
members of the Suciety as mizht be elected to serve on the 
Perth School Board and other School Boards in Perthshire, and 
ask them to keep in view the importance of introducing into the 
course of instruction in schools the elements of natural science, 

SoME time since a paragraph appeared in NATURE relating 
to a supposed power of a preparation of boxwood over the 
growth of the human hair. A correspon lent would be glad if 
any of our readers could inform him in what way the prepara- 
tion is made, and what part of the plant is used, 

Mr. F. W. Putnam has sent us a few archwological notes on 
an ancient fortification surrounded by a great number of mounds, 
at Merom and Hutsonsville, Sullivan Co., Ini., U.S. The 
fort is situated on a plateau of loess, about 170 feet above the 
Wabash, on the east bank of the river. The position of the 
fort would be one of great advantage even at the present day. 
One of the mounds outside was dug into, and at the bottom of 
the pit thus made were found remains of a fire, bones of animals, 
pottery, and an arrow head. Mr. Putnam concludes that the 
pits now filled up so as to form mounds, were the houses of the 
inhabitants or defenders of the fort. 

THE additions to the Zoological Society’s Gardens during the 
last week include an Ocelot (/¢/is fardalis), from Honduras, 
presented by Miss E. E. Brooks ; two vinaceous Turtle Doves 
( Zurtur vinaceus) from W. Africa, presented by T. P. Tindale ; 
a Leopard (felis pardus) and a Civet Cat (Viverra civetta) from 
W. Africa, presented by L. Hart; two Goldfinch (Carduelis 
elegans) and two Canary Finches (Serius canarius) from Madeira, 
and a Paradise Whydah Bird (Vidua paradisea) from W. Africa, 
presented by Lieut. F. L. C. Hearne ; a Philantomba Antelope 
(Cephalopus maxwellii), born in the Gardens ; three Indian Tree 
Ducks (Deudrocygna arcuata); three Summer Ducks (Aix 
sponsa) from N. America ; two Hooded Cranes (Grus mona- 
chus) from Japan, purchased; two Malayan Tapirs (7afirus 
indicus), a Khinoceros Hornbill (Buceros rhinoceros), from the 
M. lay peninsula; a Derbian Wallaby (//a/maturus derbianus) 
from Australia ; a Hoffmann’s Sloth (Cholopus hoffmanni) from 
‘anama; and a Greater Sulphur Crested Cuckatoo (Cacatua 
galerita) from Australia, deposited, 
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THE BIRTH OF CHEMISTRY 
1X. 

Early Ideas concerning the Process of Combustion.—Association 
of Nitre with the Atr, so far as the part they play in Combus- 
tion is concerned.—Hooke's Theory of Combustion. —Mayow's 
Experiments.—Early Pneumatic Chemistry.—Proof of the 
Analogy existing between Combustion and Respiration, 


AS in the history of matter we find molecules grouping them- 

selves around a common centre or a common line, thus 
constituting crystalline bodies, so in the history of sciences and 
of nations we may often observe well-defined axes, about which 
the facts of particular epochs congregate. Such axes are to be 
found in the history of chemistry. At the particular period of 
which we now write, the facts of the science mainly grouped 
themselves around theories connected with combustion, which 
involved as collateral matters conceptions regarding the nature 
of calcination, and of the air. 

Combustion was, and still is, the most prominent exhibition 
of chemical force, with which man ordinarily comes into con- 
tact. Ltis a purely chemical action—the union of dissimilar 
bodies under the influence of chemical affinity, attended by the 
evolution of light and heat. Many attempts were made to ex- 
plain its cause. Fire, in common with earth, air, and water, 
as we have before seen, was regarded as an element, till almost 
within oar own memory. Epicurus regarded heat as a congeries 
of minute spherical paricles possessing rapid movion, and 
readily insinuating themselves into the densest bodies. Fire was 
simply an intense form of heat. Cardanus speaks of flame as 
aer accensus, and of fire as heat immensely augmented. During 
the Middle Ages the existence of two kinds of fire was ad- 
mitted—the one pure celestial fire ‘*sudtdlis ignis,” ‘‘ calestis 
ignis,” the principle or essence of fire; the other ‘‘ gross earthly 

re,” or **mundane fire.” The latter was the materia, the 
former the forma. Celestial fire became mundane fire when it 
was associated with combustible bodies, that is, in ordinary 
combustion. Seneca tells us that the Egyptians divided each 
element into an active and a passive form; fire became 
active flame which burns, and comparatively passive warmth 
ani light. The elemental nature of fire was not universally ad. 
mitted during the Middle Ages ; thus Francis Bacon asser's, in 
the Novum Organum, that fire is ‘‘ merely compounded of the 
conjunction of light and heat in any substance,” and he defines 
heat as a rapid motion of material particles. Athanasius 
Kircher, in his ponderous treatise, ‘‘ Ars Magna Lucis et Um- 
bre,” affirms that fire is air which is caused to glow by the 
violent collision of bodies, by which means combustible bodies 
become flame. At an early date it was observed that fire cannot 
exist without air; the experiment of burning a candle in a 
closed vessel was well known. Some affirmed that “‘air is the 
food of fire,” some that ‘‘air nourishes fire.” The influence of 
a blast of air upon fire was well recognised ; we have seen that 
bellows were known at a very early date. When nitre—which 
for many centuries was one of the most important bodies in 
chemistry—came to be known, it was soon noticed that it pro- 
duces intense ignition; that, in fact, to direct a blast of air 
upon a red-hot coal, or to throw some nitre upon it, produced the 
same result, viz. greatly augmented combustion. Hence arose 
the idea that nitre and the air are in some way connected, for 
‘*things which are equal to the same are equal to each other.” 
This association of ideas may seem crude to us now, yet we 
must remember that nitre produces rapid combustion simply 
because it contains a great quantity of that constituent of the 
air, oxygen gas, which ordinarily produces combustion. Thus 
the old natural philosophers, wandering in the dim twilight of 
experimental kn >wledge, were not so far wrong in their suppo- 
sition. The idea mentioned above was very prevalent two cen- 
turies ago : Robert Boyle speaks of the presence of a ‘‘ volatile 
nitre” in the air; Lord Bacon says that nitre contains a ‘‘volatile, 
crude, and windy spirit” ; Clark attributed thunder and light- 
ning to the presence of nitre in the air ; Gassendi imagined that 
minute particles of nitre are diffused throughout the atmosphere. 
When we heat lead or tin in a current of air, these metals are 
i peat converted into a powder, or ca/x, and calcination 
was one of the most important processes in old chemistry. Cal- 
cination seemed to be due more or less directly to tne air; and 
metals could also be calcined by heating them with nitre, or with 
the spirit of nitre—nitric acid; hence arose another bond of 
connection between nitre and the air ; at least, they had some- 
thing in common. Lemery in his ‘‘ Cour de Chimie,” published 


in 1675, affirms that the acid of nitre contains a number of 
** corpuscules ignées” locked up in it, and he defines these latter 
as “a sub le matter, which having been thrown into a very rapid 
motion, still retains the power ot moving with im»etuosity, even 
when it is enclosed in grosser matier; and when tt finds some 
bo lies which by their texture or figure are apt to be put into 
motion, it drives them about so strong'y that, their parts rub. 
bing violently against each uther, he xt is thereby p:od iced,” 

Thus recognising the-causes which had | d to the association 
of the air with nicre, at least so far as they are both concerned 
in the production of combustion, we are prepared to examine 
Robert Hooke’s theory of combustion, The announcement of 
this theory marks an important history in the theory of chemis. 
try ; it was the first chemical theory worthy of the name, and it 
gave a far more just and accurate explanation of combustion 
than the crude and over-b-lauded theory of Phi giston, of 
Beccher and Stahl. Hooke’s theory was, moreover, founded 
upon experiment, and although unfortunately he does not describe 
the experiments, we see at a glance that it could not have been 
constructed without such means. ‘‘ This hypothesis,” he writes, 
**T have endeavoured to raise from an infinity of observations 
and experiments,” and all who know Hooke’s writings, are well 
aware how good an experimenter he was. The theory was pub. 
lished in 1665 in Hooke’s ‘‘ Micrographia ;” it is there found 
(Observation 16) buried ina mass of irrelevant matter, and to 
this cause may, perhaps, to some extent be attributed the fact 
that it has been so little recognised and known. The tueory is 
stated in twelve propositions, the principal of which are as 
follows :— 

1. That the air is the “ universal dissolvent of all sulphureous 
bodies.” 

Sulphur was long regarded as the type of combustible bodies, 
on account of its ready inflammability ; some even derive the 
name from sa/, wip, the silt of fire. By sulphureous bodies, 
Hooke simply meant combustible bodies, viz. bodies that can burn 
in a supporter of combustion. By air being the ‘‘ universal dis- 
solvent,” he meant that through the agency of air combustible 
bodies are caused to become transformed into similarly invisible 
substances. For instance, we burn a pound of wood, and a 
few grains of ash remain, the rest has disappeared into air; 
as we say now, it has been converted into carbonic anhydride 
gas ; as Hooke said then, it has been dissolved by the air. 

2. ‘* That this action it (the air) performs not until the body 
be sufficiently heated.” 

In more modern phraseology, every combustible possesses its 
special igniting point, phosphorus 92° F., sulphur 482° F., and 
so on. 

3. ‘‘ That this action of dissolution produces or generates a 
very great heat, and that which we call /¥7<.” 

4. ‘* That this action is performed with so great a violence, 
and does so minutely act, and rapidly agitate the smallest ‘parts 
of the combustible matter, that it produces in the diaphanous 
medium of the air the action, or pulse, of Zig/z. 

This would seem to indicate that Hooke considered light to 
be an intensified form of heat, and to be generated in the same 
manner, and to be a kind of very rapid motion. 

5. ‘* That the dissolution of sulphurous bodies is made by 4 
substance inherent and mixed with the air, that is like, if not the 
very same with, that which is fixed in saltpe:re.” 

Hooke had evidently traced the connection between certain 
actions produced by the air and by saltpetre or nitre ; and he 
says it may be readily demonstrated that combustion is effected 
by that constituent of the air which is fixed in saltpetre. This 
is a remarkable assertion, because oxygen gas was not <liscovered 
until more than a centary after tae proposition of Hooke’s 
theory ; and we now know that nitre contains ‘‘ fixed” in it the 
same substance—oxygen gas—which causes air to “ dissolve” 
combustinle bodies. [tis probable that the connection between 
air and nitre may have been rendered the more probable in the 
minds of Hooke and his contemporaries by the knowledge that 
gunpowder will burn in a space devoid of air ; thus, if sulphur 
and charcoal burn in air, and consume air in burning, and if 
nitre will cause them to bur out of con‘act with air it would 
surely appear that nitre must contain air, or one of its com: 

nents. 

10, ‘* That the dissolving parts of the air are but few, .. . 
whereas saltpetre is a menstruum, when melted and red hot, 
that abounds more with these dissolvent particles, and therefore 
as a small quantity of it will dissolve a great sulphureous body, 
so will the dissolution be very quick and violent.” 
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It was well known that if a piece of red-hot charcoal be 
thrown into melted nitre, it is consumed with great rapidity, 
while in the air it burns with far less readiness ; hence Hooke 
infers that that particular component of air which causes it to 
support combustion exists in a condensed form in saltpetre. He 
also remarks that if air be violently forced upon a piece of ignited 
charcoal by bellows it may be made to burn almost as rapidly as 
in melted nitre. 

12, “It seems reasonable to think that there is no such thing 
asan element of fire... . but that that shining transient bod 
called fame is nothing else but a mixture of air and volatile sul- 
phureous parts of dissoluble or combustible bodies.” 

Hooke asserts that this theory had been worked out by him 
several years earlier, and had been well supported by experi- 
mental means ; he says, moreover, that he has here ‘‘ only time 
to hint an hypothesis, which, if God permit me life and oppor- 
tunity, I may elsewhere prosecute, improve and publish.” ‘This 
he never did ; but a young Oxford physician named John Mayow 
(b, 1643 d. 1679) eagerly accepted the theory, and adduced 
many experiments in support of it. Perhaps Mayow may have 
worked with Hooke, during his residence in Oxford, and may 
have helped to adduce verifications of the then half-formed 
theory. Mayow’s experiments are contained in a treatise en- 
titled —"' Zractatus Quingue Medico-Physici quorum primus 


Fic, 18.—John Mayow. 
(From his Tractatus Quinque Medico-Physici, 1674."") 


agit de Sal-nitro et Spiritu Nitro-aéreo, Secundus de Respira- 
tione. . . Oxonii, 1674.”" The book is altogether important, 
because the experiments which it contains form the basis of pneu- 
matic chemistry, that is the chemistry of gaseous bodies ; it is 
also distinguished by accurate reasoning and well-founded 
generalisations, Had it been better known, it can scarcely be 
doubted that the discovery of oxygen and of various gases made 
4 century ago, would have been forestalled by many years. 
Mayow calls the ‘‘ dissolving parts” of the air and of nitre, 
which we now call oxygen gas, by the several names of #fre.air, 
hre-air, and uitro atrial sfirit, Air does not consist wholly of 
hitre-air, because when a candle is burnt in a closed vessel only 
a portion of the contained air is consumed. Nitre-air exists in 
large quantities in a condensed form in nitre ; hence combustible 
ies mixed with nitre will burn under water, or in a vacuum. 
The acid of nitre contains all the nitre-air in nitre, but it does 
not inflame bodies so readily as nitre because in it the nitre-air 
1s Surrounded by particles of water which tend to quench the 
burning body. Nitre-air is not combustible itself, neither does 
hitre contain any combustible substance, because it may be 
fused in a red-hot crucible, but no ignition will be observed to 


take place, until a combustible body has been added. All acids 
contain nitre-air :—how curiously this contrasts with Lavoisier’s 
name oxygen, from otus yevvaw, which he gave to the gas, be- 
cause he believed it to be an essential constituent of all acids, 
Sulphuric acid, according to Mayow, consists of nitre-air united 
with sulphur ; wines become sour and are changed into vinegar 
by the absorption of nitre-air from the atmosphere, It is the 
cause also of fermentation and putrefaction, and for this reason, 
substances when covered with fat or oil do not putrefy, During 
calcination metals increase in weight, and this increase is attri. 
buted by Mayow to absorption of nitric air; thus calx of antimony 
is antimony //s nitre-air, and this is borne out by the fact that 
a substance absolutely similar to calx of antimony may be pros 
cured by treating the metal with the acid of nitre and evapo- 
rating. Again, rust of iron is iron united with nitre-air. 

We come now to some of the first experiments in Pneumatic 
Chemistry. In one of his experiments Mayow supported a kind 
of ledge within a bell-jar full of air (see Fig. 19) ; upon the ledge 
he placed a piece of camphor, and fired it by concentrating the 
rays of the sun by a lens upon it. The camphor ignited and 
burnt for some time, water then rose in the jar; and on again 
attempting to ignite the camphor he was unsuccessful, A lighted 
candle was also burned in the jar with the same result. Thus a 
part only of the air had been consumed, and the remainder was 
unable to support combustion. The siphon tube (shown on the 
right-hand side of the figure) was inserted at the commencement 
in order to render the height of the water the same, inside and 
outside the tube, as stoppered air jars were then unknown. 

Thus it was clearly proved that air is diminished in bulk by 
combustion, In order to prove that respiration produces a 


20. 
Fig. 20.—Early ex- 


Fic. 19. 
Fig. 19.—Farly experiment in pneumatic chemistry. 
periment in physiological chemistry. 


similar result, Mayow tied a piece of moist bladder over the 
mouth of a jar (Fig 20), and upon this he pressed a cupping- 
glass, so that the edges fitted air tight Within the cupping- 
glass he placed a mouse, and as the animal continued to breathe 
he noticed that the bladder was torced up, more and more into 
the cupping-glass, proving that the air within it had been dimi- 
nished by the respiration. Thus Mayow endeavoured to esta- 
blish a connection between combustion and respiration, He 
also placed a mouse in a vessel standing over water, and noticed 
that the water rose in the jar as the respiration continued ; and 
he found it impossible to ignite a combustible body in a jar of 
air in which a mouse had died. Again, he placed a mouse and 
a lighted candle together in a jar of air, and he noticed that the 
mouse only lived half as Jong as a mouse lived in the same bulk 
of air without the candle. Air deprived of its nitre-air was 
assumed to be lighter than nitre-air, because if a mouse is placed 
near the top of a closed vessel, it dies sooner than if placed near 
the bottom. 

In 1672 Robert Boyle procured hydrogen gas by acting upon 
iron filings with an acid, and proved its inflammability ; but he 
does not appear to have further studied its properties, and its 
discovery 1s always attributed to Cavendish, a century later. 
Boyle suggests that it probably consists of ‘‘ the volatile, sulphur 
of Mars, or of metalline steams participating in a sulphurous 
nature.” Mayow also procured some of this gas by acting upon 
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iron with dilute sulphuric acid, and he proves that it is not a 
supporter of life. 

Mayow’s second treatise is on respiration, and he herein 
expresses views far in advance of any of his predecessors. He 
proved that the nitre-air is alone concerned in respiration, and 
he asserts that this is absorbed by the blood, while the rest is 
rejected. It unites with combustible particles in the lungs, and 
thus produces animal heat. The lungs consist of a number of 
minute sack shaped membranes through which the nitre-air 
passes to the blood. 

We add the following résumé of Mayow’s treatise, and of the 
position which it ought to occupy in the history of chemistry, 
from an article which we wrote on the subject a few years ago. 

Mayow’s work is remarkable in several respects. Init he con- 
clusively proved that respiration and combustion are analogous 
processes ; he upset the four-element theory by demonstrating 
the compound nature of air; and he recognised oxygen aud 
nitrogen as clearly and almost as notably as they were recognised 
a hundred years later—the one the supporter of life and com- 
bustion, the principle of acidity, and th- cause of fermentation 
and putrefaction, heavier than atmospheric air; the other in- 
capable of supporting life or combustivn, and lighter than atmo- 
spheric air. We find, moreover, in this work the dawn of the 
idea of chemical affinity in the fermentation, which he speaks of 
as taking place between ni‘re-air and combustible particles, and 
extending to the production or destruction of things. Mayow 
even employs some of the terms in general use in the present 
day ; thus he speaks of afinitas, existing between acids, and 
earthy substances, and uses the words comébinetur and combinentur 
in speaking of the congressus of different substances. 

Tne treatise is characterised by much clear and condensed 
thought, well-sustained argument, and accurate reasoning ; more- 
over, we seldom meet with instances of too hasty generalisation, 
always the dominant source of error in the early development of 
a science. We further observe a great advance towards that 
exact and discriminative mode of thought which 1s necessary for 
the investigation of chemical phenomena. ‘The period in which 
Mayow wrote, was, as regards chemistry, a period of transition ; 
there was as yet no work on scientific chemistry, yet Mayow’s 
treatise approached more nearly to such a work than that of any 
of his predecessors. The works of previous writers in this 
direction belonged to one of the three following classes: they 
were either chemico-metallurgic, chemico- medical, or alchemi.al 
treatises, or they partook of the nature of all tnree. The publi- 
cation of works on alchemy was fast waning betore the advances 
ot the new philosophy ; fur as superstition retreated, and as men 
began to devote their energies to the legitimate investigation of 
nature, a false and chimerical art must of necessity cease to find 
votaries. Mayow was the first to discuss the intimate nature of 
an intangible body ; other writers had treated of the air as a 
whole, but no one had endeavoured to ascertain the nature of its 
internal constitution, or to determine why it produces certain 
changes in surrounding bodies, upon what these changes depend, 
and the nature of the constitueat or constituents of the air pro- 
ducing them. The old dogma ot the elemental nature of the 
air was received as an absuiute truth, although entirely unproven ; 
it was thought that a theory which had been received since the 
earliest ayes must of necessity be correct, and no attempt was 
Maue to disprove it, 

We see from the above that it was the investigation of the 
nature of nitre which led to the knowledge of the constitution 
of the air, and to the first experiments in pneumatic chemistry. 
Mayow remarks at the commencement of his treatise, that so 
much had been written about nitre, tuat it would appear “* ut sa/ 
hoc admirabile non minus in philosophia, quam bello strepitus 
ederet ; omuniague sonitu suo impleret ;” and when he rememvers 
its connection with the foregoing results we are aimust inclined 
to agree with him. G. F. RopweLi 


SCIENTIFIC SERIALS 


Tue Journal of Botany for April commences with two useful 
papers on Cornish boiany: Suppiementary Contribuions to 
the Flora ot Nor:h Cornwall, a very littie known district, by 
Mr. J. G. Baker, and avother by Mr. T. Archer Briggs. — Mr. 
F. E. Kitchener contributes a very mteresting noe on Cross- 
fertulisation, as aided by sen-itive motion, in Musk and Achimenes, 
the former trom observations of tus own, the latter from those of 
Miss Dowson. The s-ructure and motion of the sexual organs, 
which have long been known in both these flowers, are clearly 


shown to be contrivances for ensuring cross-fertilisation by insect. 
agency.—Dr. M‘Nab, in a short paper. suggests ths employment 
of the term ‘* pseudocarp,” to distinguish fruit-like structures 
from true fruits, such, for instance, as the apple, the straw 

the rose-hip, the mulberry, and the fig, into the composition of 
which other organs besides the true fruit enter. Among the 
short notes, the most interesting is one of the discovery of Echium 
Plantagineum in Cornwall, by M. Ralfs, the plant having been 
hitne:tv confined, as far as British botany ts concerned, to the 
Channel Isiands. there is a coloured illustration of tour new 
Hymenomycetous funyi, by Mr. W. G. Smith. 


Pogsendorf’s Annalen, No, 1, 1873.—This number opens 
with the fourth of a series of papers, by Oscar Emil Meyer, 
on the internal friction of gases; he shows that Poiseuille’s 
law for droppable fluids is veritied for gaseous transpiration 
through narrow pipes.—Dr. Hermann Herwig communicates 
an account of experiments made on the action of the induction 
spark in explosion of gaseous mixtures ; this action varying with 
pressure and concentration in the mixture, and with the quantity 
of electricity passed.—An apparatus of physiological interest 
termed the Physometer, is described by P. Hartwig. It is 
refinement on Kobert Boyle’s idea for examining the action of 
the swimming bladder in fish. The fish, enclosed in a wire 
cage, is elevated or depressed at will in a ve-sel filled with 
water, whiie the changes of volume in the animal are indicated 
by the rise and fall of water in a thin tube connected with the 
vessel.—Dr. Pieffer, in a paper on the decomposition of carbonic 
acid in plants by the different spectral rays, infers from his ex- 
periments that the curve represen'ing the decomposition mainly 
corresponds with the curve of brightness. —This paper is followed 
by another on a similar subject, by E. Gerland. Among the 
remaining articles may be noted thuse on the Synaphy (or cohe- 
sion) of ethers, by Dr. Scholz, on the polarisation and colour 
of light reflected in the atmosphere, by E. Hagenbach, and on 
the ciectrumotive force of very thin gaseous layers on metallic 
plates, by F. Kohlrausch. 

No. 2 contains one of a series of papers, by Julius Thomsen, 
entitled 7hermo-chemische Untersuchungen. Yn the present num- 
ber he investigates the affinity of hydrogen to the metalloids, 
chlorine, bromine, and iodine —Oscar Meyer also continues his 
series on internal friction of gases ; yiving a detailed account of 
two kinds of apparatus for estimating the influence of tempera- 
ture on friction, and adding some va uable observations on the 
dynamical theory Of gases.—Several new apparatuses are de- 
scribed in this number, Prof. Mayer, of Hoboken, explaining a 
method of observing the phases and wave-lenyths of sound- 
vibrations in air, and also his acoustic pyrometer based on this 
mehod ; while an improved deep-sea thermometer, a new form 
of siphon, and a photometer basedt on the perceptivn of relief, 
are described by their several inventors. —A second paper on 
the physometer is also communicated by P. Hartwig, in which 
the physiological and othet spplications of the instrument are 
more fully discussed. W. Feddertsen contributes an account of 
a phenomenon which he proposes to call thermo-diffusion, and 
which occurs when tw6 portions of are separa‘ed by a porous 
diaphragm, the opposite sides of which have diff-rent tempera- 
tures. A diffusion is observed which, unlike the ordinary diffu 
sion, takes place when, on both sides of the diaphraym, there 
is the same gas with the same pressure.—Dr, Morton communi: 
cates a note on fluorescence, supplementary to Hagenbach’s re- 
searches ; and there are, in addition, a few notes from English 
and other sources, 


Revue des Sciences Naturelles, Nos. 1-3, 1872.—This new 
quarterly journal, published at Montpellier, is another proof of 
the scientific activity which is now reviving in France. Like 
Lacage Duthier’s Archives de Zoologic, this provincial review 
will we trust exhibit what Prof. Jourdain calls in ove of these 
numbers ‘‘ ces qualités éminemment frangaises : la méthode, la 
rigueur et la clarté,” combined with Deutscher Fleiss una 
Unbefangenheit, which though of late years less common 
in France may well be reclaimed as no alien virtues by 
the countrymen of Descartes, and Cuvier, and Laennee. 
Phe editor is M. Dubrueil, with whom Dr. Heckel was 4330 
cia ed in the first two numbers. Among the contributors are 
the names of An‘ouard, Barthélemy, Boyer, Paul Gervais, Joly, 
Jourdain, Robin, Malinowsky. The first number opens with 4 
paper by Prot. Joly, on the development of the Axvlotl, illus 
trated with some goud drawmys. There follows a short com- 
munication on a new French mollusk (Pisidia Dubrueui), 
introductory lecture on botany, and an account of the geology of 
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the neighbourhood of Montpellier. Perhaps the most important 
art of this and the subsequent numbers is a series of careful 
abstracts of French and foreign publications in zoolo. y, botany 
and geology. ‘The second number contains a botanical paper 
on certain Juncaceze, by Duval-Jouve, with plates; a new 
classification of Mammalia, by Prof. Contejean (there is nothing 
very new in it: the chief novelties are definitely uniting the 
elephant with Rodentia, and separating the Pinnipedia from the 
other Carnivora to associate them with Sirenia and Cetacea) ; a 
description of diatoms found in the mixture of various corallines 
and alge which is known in pharmacy as ‘‘ Mousse de Corse” 
(Corallina corsica, ‘*sea-moss”’), by A. de Brébisson ; and a short 
account with a plate of the remarkable Filaria discovered in 
chylous urine, by Wucherer and T. R. Lewis, and lately found 
in human blood by the latter observer. Among the abstracts of 
this number, by Prof. Jourdain, is an interesting review of the 
affinities of Amphioxus avd the Tunicata from an anti- Kowelev- 
skian point of view, by Prof. Jourdain, apropos of Giard’s Ltude 
on the subject in the Archives de Zoologie. The third number, 
published last December, contains, among other articles, an 
important communication from M. Bavay on the development of 
a frog (Hylodes Martinicensis, Tschudi), observed in the island 
of Guadaloupe. Though it issues from the egg as a perfect 
anurous abranchiate Batrachian, it can be seen in the semi- 
transparent foetal coverings to go through the tadpole stage, 
having a well-developed tail and small external gills, both of 
course functionless. We congratulate M. Dulreuil on his enter- 
prise and success, and hope he will be able to maintain the high 
character of the first three numbers of his review. Faas 


SOCIETIES AND ACADEMIES 
LONDON 


Chemical Society, April 17.—Dr. Odling, F.R.S., pre- 
sident, in the chair.—Dr. Debus, F.R.S., delivered a lecture 
“On the Heat produced by Chemical Action.” The speaker 
considered the relation existing between the chemical affiniry of 
the metals and the amount of heat they develop during oxid- 
ation or combination with chlorine, iodine, &c., and also the 
various interesting conclusions which may be drawn from the 
thermic results obtained by the so'ution of salts, especially no- 
ticing that, in double decomposition taking place in solution, 
those compounds are always produced which develop the 
greatest amount of heat. 


Geologists’ Association.—Excursion to Banbury, April 
14 and 15.—This, the first excursion of the season, was 
under the direction of Prof. Morris and Mr. T. Beesley, and was 
largely attended. After their arrival at Banbury, the members 
and their friends examined exposures of the Middle Lias Clays 
(zone of A. capricornus) and the marlstone in the immediate 
vicinity of the town. Subsequently the party proceeded 
southwards, visiting at Twyford a section of the Lower 
Middle Lias, and at King’s Sutton an ext: nsive exposure of the 
marlstone which is here worked for ironstone. Fossils, espe- 
cially Brachiopoda, are numerous at this place, and abundant 
occupation was found for the hammers of the party. At 
Newbottle Prof. Morris described the physical geology 
of the district, and showed how the hills and valleys, 
the agriculture, the occupations of the people, and even the 
houses and churches of a district, depended upon its geological 
structure. In the evening the members were entertained at a 
conversazione in the Town Hall, Banbury. A very fine 
collection of the lucal fossils as well as of antiquities and other 
objects of interest, had been brought together by the exertions of 
Mr. Beesley, and a large assembly testified to the interest the 
visit of the Association had occasioned. During the evening 
Prof. Morris delivered a lecture in which he described generally 
the geology of Banbury, and enlarged upon the advantages of 
astudy of the science. The route for the second day was a 
long one, and the party left Banbury early, and proceeded by 
Constitution Hull section of Upper Lias, Broughton Castle 
and Church, Tadmarton quarries of great oolice, and Camp, 
Bloxham Church, Comb Hill quarry in inferior oolite, and 
Adderbury ironstone quarries in marlstone and upper lias. 
The physical and stratigraphical geology was explained at the 
Various stopping places, and many fossils were obtained at some 
of the sections. At Tadmarton Mr. Beesley had provided 
luncheon for the members and visitors, who, while assembled 
mM an ancient Biitish camp, were addressed by Prof. Morris, Mr 


Beesley, and Mr. Lobley. The association has, during the pre- 
sent session, paid visits of inspection to the Briti-h Museum, the 
Museum of the Royal College of Surgeons, and the Museum of 
Practical Geo ogy, and lectures descriptive of portions of the 
collections have been delivered by W. Carruthers, F.R.S., 
Prof. Morris, F.G.S., Prof. Flower, F.R.S., and R, Etheridge, 
F.R.S. 
DvuBLIN 


Royal Irish Academy, April 14.—Dr. Stokes, F.R.S., 
vice-president, in the chair.—Professor R. Ball, LL.D., read 
some Notes on Applied Mechanics, and the secretary read, for 
Mr. Donovan, a description of a Comparable Self-registering 
Hygrometer. 

RIGA 

Naturforscher Verein, Aug. 28, 1872.—-Cand. Westermann 
described his visit to the Ilsingsee, in which is an island that 
periodically appears and disappears. It generally makes its 
appearance above water as the warm weather comes on, and the 
phenoménon is supposed to: depend on the development in the 
peat at the bottom of marsh and coal gas, which is increased 
by the heat, and causes the masses of peat to float upwards 
towards the surface. 

September 25.—Herr C. Berg gave a detailed report of Dr. 
Miller’s work on the ‘* Application of the Darwinian Theory 
to Flowers and Flower-frequenting Insects.” 

October 2.—Dr. Kersting exhibited some living young frogs, 
which had been from four to six weeks in the tadpole state, 
While some had already completed their development, others 
were still at various stages of transformation ; one animal had 
all four legs, but still retained its long tail, while another was as 
yet only a biped. In proportion as the feet developed, the 
animal became all the more meagre, and at the same time the 
faste. the tail disappeared.—Herr Thoms produced some pieces 
of the so-called sugar boxwood, an inferior kind of South 
American mahogany, in which a remarkable secretion of a white 
hard substance had been found. He found it of the following 
composition :—Ca O 33°24. PO, 42°30. Organic matter 3°06, 
Water 21°40, which is expressed in the formula 2 Ca O + PO, 
+4 HO. This is almost the same composition as that of the 
sul stance which gathers round the kidneys of the sturgeon. 

October 16.—Prof. Kieseritzky gave a list of plants rarely met 
with in the province around Riga.—Dr. Bienert read a paper on 
the Conifira, 

VIENNA 


Geological Institute, March 5.—Dr. R. v. Drasche 
showed a mineral that was found in the environs of Plaben, near 
Budweis, in South Bohemia. The specimens show a white 
nucleus which consists of felspar, and contains in almost equal 
proportions lime, potass, and soda. This nucleus is surrounded 
by a perfectly homogeneous, pellucid green mineral, which some- 
times enters in small veins intothe felspathic substance ; the micro- 
scopic examination of this green mineral shows not only the 
polyhedric forms of the metamorphosed feldspar, but even the 
stripes characterising the feldspar-twins (Zwil/ings-stret/ung) are 
clearly visible. There can be no doubt therefore that the green 
mineral is a real pseudo-morphosis of feldspar ; it belongs to the 
family of the chlorites and in its properties and chemical con- 
stitution is most similar to the pennine or to the pseudophite, 
described by Kenngott from Mount Idiar in Moravia.— 
T. Posepny on tube-ores (Kohren /rze) from Raibl in Corinthia. 
In the lead mines of Laibl there are to be found stalks, some 
lines in diameter and some inches in length, consisting in the 
outer part out of crystalline galena, whilst the axis is either quite 
hollow, or is filled with earthy matter. These tubes are in- 
closed in the dolomite which is the bearer of the lead ores of 
the country. M. Posepny thinks that these tubes are formed 
by the deposit of the galena on real stalactites—M. Ch. v. 
Hauer on the occurrence of different sorts of coal in one and the 
same bed. By an accurate investigation of the brown coal 
of different l:calities in Styria, the author stated that it 
consists generally of two different sorts of coal which are mechani- 
cally mixed in the same bed, and sometimes in every single 
specimen. The one sort shows a rather slaty fracture, is faint, 
compact, and of less heating power ; the other, on the contrary, 
has aconchoidal fracture, is shining, more easily friable, of 
greater heating power, and may be coked. Inthe same way 
in some layers of lignite v. Hauer found small parties of shining 
coal which resembles good brown coal; he is inclined to 
suppose that such differences of the coal in the same bed may 
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be caused by differences of the vegetables out of which the 
coal has been formed. 
PHILADELPHIA 


Academy of Natural Sciences, Oct. 1, 1872.—Prof. 
Leidy remarked that he had viried a corundum m_ne recently 
opened in the city of Unionville, Chester Co., Pa. The accumu- 
lation is perhaps the must extraordinary discovered, and its 
extent yet remains unknown. ‘The corundum, as exposed 
to view at the bottom of a trench, appears as the crest 
of a large body or vein lying between a decompvsing 
gneiss and a white talcose schist. The exposed portion averages 
about six feet in depth and five feet in thickness at bottom, and 
is estimated to contain about fifty tons. It looks as if it pro- 
mised to be the most valuable deposit of corundum ever found. 
The corundum is the pure material, and is not emery. 

October 8.—Mr. Thomas Meehan remarked, that as botanists 
well knew, Quercus prinoides seldom grew more than two feet 
in height. It was one of the smallest of shrubs. In his collec- 
tions in Kansas, he found oaks in the vicinity of Leavenworth, 
which made small trees from ten to fifteen feet high, and with 
stems {rom one to two feet in circumference. He was entirely 
satisfied that it is identical in every respect but size with the 
Q. prinoides of the Eastern States. Among trees there are few 
which produce forms as low shrubs ; but the Pinus Banksiana, 
in the East but a bush of five or ten feet, grew often foriy feet 
along the shores of Lake Superior ; the Castanea pumila, Chmn- 
quapin chestnut, when it gets out of the sands of New Jersey 
into the clayey soils west of the Delaware, often grew as large as 
many full-grown apple trees ; while the Celtis occidentalis, which 
in the East 1s general.y but a straggling bush along fence corners, 
is in Ohio a large spreading tree with enormous trunk, and in 
Indiana is as lofty and as graceful as an elm. 


PARIS 


Academy of Sciences, April 7.—M. Bertrand in the chair. 
The following papers were read :—On batteries and on electro- 
capillary actions, by M. Becquerel.—On a new method for the 
application of the third theorem to the control of geodetic lines 
and to the determination of the true figure of the earth, by M. 
Yvon Villarceau.—On the discovery of Lunar variation by Aboul 
Weld, by M. Chasles,—On an accessory reduction in the number 
of periods produced by juxtaposition at the moment of the 
formation of a double point, by M. Max Marie.—On Metallic 
Reflection, by M. Mascart.—On the action of electric currents on 
atmospheric air, by M. Boillot ; a paper dealing with the for- 
mation of ozone by tubes coated with carbon powder.—Note on 
a new series of samples of crystalline or crystallised substances 
obtained in the dry way, by M. Ch. Feil.—A letter was received 
from M. Van der Mensbrugghe, stating that he had been com- 
pletely convinced by the arguments and experiments of M. Gernez 
and Violette, in the recent controversy on crystallisation, and 
secing that the superficial tension of liquids did not play the 
important part he assigned to it, he requested the Academy to 
consider his recent papers as not received.—A note on Tempel’s 
comet (1867, 11), was received from M. Stephan.—On com- 
posite elec.ric sparks, by M. Gazin.—On the Phonoptometer, 
an instrument for the study of periodic or continued movement, 
by M. J. Lissajous. —Note on the effects produced by currents-of 
electricity on mercury immersed in different sulutions, by M. 
Th. du Moucel.—On the solvent action of glycerine on metallic 
oleates, calcic oleates, and calcic sulphate, by M. Asselin—On 
the action of chloracetylic chloride on aniline and toluidine, by 
M. D. Tommasi.—On the toxic effects of the iodides tetra- 
methylammonium, and tetramylammonium, by M. Rabuteau ; 
the author has found that so long as an atom of hydrogen remains 
unreplaced, the amyl and methylammotium compounds are 
harmless, but that as soon as the last atom of hydrogen is re- 
placed by the radicle, the boily becomes excessively pvisonous, 
with an action like that of curara.—On the age of elevation of 
Moun: Lozére, by M. Fabre.—Note on the public fountains of 
Toulouse, by M. Grimaud de Caux. During the meeting an 
election to the vacant chair of the late M. Delaunay, in the astro- 
nomical section, took place. M. Loewy obtained 31,M. Wolf 24, 
and M. Stephan 2 votes; M. Loewy was declared elected. 

April 14.—M. de Quatrefages, president, in the chair.—Ex- 
planation of the text of Aboul Wefa on the third irregularity of 
the moon, by M. Chasles.—A long and detailed reply to M. 
Faye’s late criticism on the solar spot theory was received from 
Father Secchi; this was followed by an answer by M. Faye, 
who also answered M. Vicaire’s attempted revival of Herschel’s 


theory in the same paper.—A correspondent for the astronomiggl 
section, in place of the late M. Quoy, was then clected, M 

Mul.ant obtained 31 votes, Baudelot 8, and M. Joly 1; 
Mul-ant was therefore declared duly elected.—A report oe 
M. Boussines,’s ‘* Essay on the theory of running waters” wag 
then read.—On the residues reiative to Asymptotes, ciassification 
of the quadratics of algebraic curves, by M. Max Marie.—New 
observations on the theory of solar cyclones, by M. Vicaire.—a 
memoir on substi‘uttuns (mathematical), by M. C. Jordaa,—OQy 
a new determination of the constant vf attraction and of the mean 
density of the earth, by MM. A. Cornu and J. Batlle. —On the 
effects produced by electric currents on mercury immersed in 
different solution, by M. Th. du Moncel, a continuation of the 
paper read at the last meeting.—On irradiation, by M. F. P, Le 
Roux.—On the hybrid reproduction of Echinoderms, by M, A, F, 
Marion. -On the trunk ot a Nemertian hermaphrodite trom the 
coasts of Marseilles, by M. E. Zeller.—A siudy on the carboni. 
ferous formations of the Bas Boulonaais, by MM. Gosselet and 
Bertaut. 


DIARY 


THURSDAY, Aprrit 24. 

Royvat Soctgry, at 8.30.—On the Durability and Preservation of Iron Ships 
and on Rivetted Joiits Sir W. Fairbairn.—Un the Employment of 
Meteorologicai Statistics in determining the best course for a Ship whogg 
Sailing Qualities are known: F. Galton. 

Royat lasrituTion, at 3.—Light: Prof. Tyndall. 

GresHAM LectTuREs, at 7.—Ou Climate: E. >. ‘Thompson. 

FRIDAY, 25. 

Roya InstITuTION, at 9 —Palzoutological Evidence of Modification of 
Animal Forms: Prot. flower. 

Society, at 3 —Lecture. 

QuekerttT at 8. 

GresHaM LecTurREs, at 7.—On Climate in Health and Disease: E. § 


Thompson. 
SATURDAY, Aprit 26. 
GresHAM LECTURES, at 7.~-On Stimulants : E. S, Thompson. 
Institu rion, at 3.—Oz ne: Prof Odling. 
Roya. BuoTANIC SOCIETY, at 3 45- 
GEOLuGIsTs’ ASSOCIATION, at 8 —Excursion from Charing Cross (2.25) to 


Charlton. 
MONDAY, Apxi 28. 

GEOGRAPHICAL Society, at 8 30.—On the probable existence of unknown 
Lands within the Arctic Circie : Capt. Sherard Usborn, R N. 

Lonpon INSTITUTION, at 4.—Klemeutary Botany: Prot. Bentley. 

TUESDAY, Aprit 29. 

Zootocicat Society, at 8.30.—Anniversary. 

Royac InstiTuTION, at 3 - Music of the Drama: Mr. Dannreuther. 

Society oF Arts, at 8.—On the British Settlements in West Africa: Gor 
vernor Pope Hennessy. 

WEDNESDAY, 30. 

Lonpon INsTITUTION, at 12.—Annu.] Meeting. 

Society oF ARTS, at 8.—Ou the. Condeused Miik Manufacture: L, Pf 
Merriam. 

GroocicaL Society, at 8.—On the Permian Breccias and Boulder-beds of 
Armagh: Prof. tidward Hull —Geoiogical Notes upon Griqnaland Westy 
G W. Stow.—On some Bivalve Entomosiraca, chietly Cypridiuida, of thg 
Carboniferous Formations: Prof. ‘I. Rupert Joues. 

THURSDAY, May 

LinnEAN Society, at 8.—On Cinchonas: J. E. Howard. 

CHEMICAL SOCIETY, at 8.—On Zirconia: J. B, Hannay.~ On a new cast 
of Expiosives: Dr. Sprengel. 

Roya. INsTITUTION, at 2.—Annual Meeting. 
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ROYAL OBSERVATORY,GREENWICH. 


There is now a Vacancy in the Office of Junior Assistant at the Royal 
Observatory, to be filled by Open Competitive Examination, under the au- 
thority of the Commissioners of Civil Service. ; 

The subjects of examination will be Mathematical, with Translation of 
Latin and French, and (if necessary) of German. 

The Salary is £200, increasing annually by £10 to £300; commencing 
from the time of entry on duty ,without reference to the period of probation. 

Aprinted form of announcement of candidature will be furnished, on ap- 
plication to ‘‘ The Secretary, Civil Service Commission, London,” or to the 
Astronomer Royal. It must be filled up and sent by the Candidate, so as to 
be received at the Office of the Commission on or before November 23. The 
Preliminary Examination will be held on December 3, and the Final Ex- 
amination on December ro and following days. 

Inquiries addressed to ‘‘The Astronomer Royal, Royal Observatory, 
Greenwich, London, S.E ,” will be immediately answered. 

Nov. 6, 1872. G. B. AIRY. 


OWENS COLLEGE, MANCHESTER.— 


The Council propose to appoint an Assistant Lecturer in Chemistry, 
and Junior Demonstrator in the Chemical Laboratory. The Emolu- 
ments of the Office will not be less than £250 per annum. Candidates 
are invited to send in’ applications in writing, with Testimonials ad- 
dressed to the Council, under cover tothe Registrar, not later than the 
rd December next. Further information may be obtained from the 
rincipal, J. G. Greenwood, Esq., or from Prof. Roscoe, Owens College 


J. HOLME NICHOLSON, Registrar. 


TO GRADUATES IN MEDICINE OF THE UNIVERSITY OF 
ABERDEEN. 


THE TRUSTEES of the Late ROBERT 


WILSON, M.D., are prepared to receive Applications and consider 
the Claims of Candidates willing to undertake the following duty, 
viz, 


To travel in Western Asia, or Eastern Africa, or Northern Africa, 
making observations, of which a report is to be transmitted, and 
collecting Antiquities and objects of interest. 
he allowance fixed by Dr. Wilson for travelling expenses is at the 

tate of £292 per annum (being 16s. per diem), and the route to be fol- 

lowed, and other particulars, may be more fully ascertained from the 
etary of the University. > Phd 

Itis required that the Candidate selected be a Graduate in Medicine 
of the University of Aberdeen, and under Twenty-eight years of age. 


A GENTLEMAN, after Fourteen Years’ 
Active Service in various parts of India, under Government, seeks an 
ENGAGEMENT where he could make himself generally useful to a 
Gentleman of Scientific Pursuits, as AMANUENSIS, to have care of 
Philosophical apparatus, laboratory, workshop, library, &c. Has had 
good general and scientific education, is an accurate draughtsman, good 

Penman, and mechanic. Terms arranged at personal interview. Ad- 

dress, making appointment—F. Q. S., Post Office, 17, Walworth Road. 


E. DENT & CO, 


61, STRAND, AND 34, ROYAL EXCHANGE, LONDON. 


MANUFACTURERS OF 


Chronometers, Watches, Astronomical and 
Turret Clocks, Dipleidoscopes, Azimuth 
and Ships’ Compasses, &c., 

To Her Majesty, and H.R.H. the Prince of Wales. 
Makers of the GREAT CLOCK of the Houses of Parliament, 


AND OF THE NEW 


STANDARD CLOCK of the Royal Observatory, Greenwich. 
Price Lists on application. 


E. DENT & CO., 61, Strand, and 34 and 35, Royal Exchange, 
(FACTORY : SAVOY STREET,) LONDON. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, Langham Place, each SUNDAY 
AFTERNOON at Four precisely. Sunday, November 10,—JoHN 
Hopkinson, Esq., D.Sc., B.A. (Cambridge), on “‘A Bar of lron.” 
Members’ Annual Subscription, £1. Payment at the Door—One 
Penny, Sixpence, and (reserved seats) One Shilling. 


LADIES’ EDUCATIONAL ASSOCIA- 
TION, LONDON.—Practical Instruction in Chemistry.—PROF. 
WILLIAMSON will give a Course of Eighteen Practical Lessons in 
Chemistry, to Ladies, in the Chemical Laboratory, University College, 
on Wednesdays, 2.30 to 4.20, beginning November 13. Fee, £4 45. 
Tickets to be had (not later than November 11) from the Hon Secre- 
tary, J. E. Myune, Esq., 27, Oxford Square, Hyde Park, W. 


THE REV. L. HENSLEY, Vicar of 
Hitchin, Herts, formerly Fellow and Assistant Tutor of Trinity College, 
Cambridge, prepares Young Men for Oxford and Cambridge, and can 
receive another Pupil, 


MICROSCOPICAL OBJECTS (Mounted). 


First-Class Preparations in every Department of Microscopy. 


MARTIN BURGESS, 3, Mount Pleasant Terrace, Upper Lewisliam 
Road, S.E, 


Sample Slide t free, 7 stamps each. Fructification of Osmunda re- 
galis. Selected Foraminifera. Pure Tin. 
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Registered for Transmission Abroad, 
THE GARDENERS’ CHRONICLE AND 


AGRICULTURAL GAZETTE, 


A Weekly Illustrated Journal, devoted to all branches of Horticulture and 
Agriculture. 
Published every Friday, price Fivepence; post-free, 5}, 


The object of the ‘GARDENERS’ CHRONICLE AND AGRICUL- 
TURAL GAZETTE” is to convey intelligence on all matters connected 
with Gardening, Farming, Rural Economy, Practical Natural History ; to 
supply the requirements of Country Gentlemen, Landed Proprietors, Farmers 
and Gardeners of all classes ; and to forma Medium of Interlocution between 
all persons at home or abroad taking an interest in cultural pursuits. 

Illustrations of subjects of interest to those engaged in gardening, farming, 
natural history, or rural pursuits generally, are freely given. 


Addressed to so many classes of readers, and having the largest circulation 
of any Journal devoted to Horticulture and Agriculture in this Country, on 
the Continent, in India and the Colonies in general, the “ GARDENERS’ 
CHRONICLE AND AGRICULTURAL GAZETTE” affords unusual 
Advantagest dvertisers. 


Subscriptions payable in advance, including ‘postage to any part of the 
United Kingdom :— 
3 Months, 5s. r1}¢. : 6 Months, crs, 11¢.: 12 Months, £1 38. tod. 


P.O.0. to be made payable at the King Street Post Office, W.C., to 
Wituiam Ricuarps. 


Publishing Office and Office for Advertisements, 41, Wellington Street, 
Covent Garden, London, W.C. 


MACMILLAN’S MAGAZINE. 
No. 157. FOR NOVEMBER. 


Price 1s. 
CONTENTS OF THE NUMBER. 
1.—‘‘ The Genius of Sophocles.” By R. C. Jebb. 


2. —The Strange Adventures of a Phaeton.” By William Black, Author 
of “A Daughter of Heth,” &c. Conclude: 


3-—“‘Saalburg and Saarbrucken.” By Edward A. Freeman. 
4.—“The Traveller's Hymn for All Saints’ Day.” By A P. S. 
5-—"‘ The Two Marys.” By Mrs. Oliphant. Part II. 


6.—“‘The Act for Regulating the Sal icati i 
the Sale of Intoxicating Liquors.” By the 


of Political Power.” By E. H. Knatchbull-Hugessen, 
&—‘‘An Austrian View of the Defence of England.” By General Baron 
von Scholl. Edited by Lieut. -Colonel Cc. 4 RE. 


Notice. Macmillan’s Magazine” for December will contain the com- 
mencement A Slip in the Fens,” a Cambridge Story. 


MACMILLAN & CO., LONDON. 


Third Edition, 18mo, cloth, price rs., 


FIRST LESSONS ON HEALTH. By J. 
BERNERS. 


Second Edition, crown 8vo, cloth, price 1s. 6d. 


SEWER GAS, and How to Keep it out of 


HOUSES. By OSRORNE REYNOLDS, M.A., Professor of Engi- 
neering at Owens College, Manchester. 


ELEMENTARY LESSONS IN PHY- 


SICAL GEOGRAPHY. By ARCHIBALD GEIKIE, F.R.S., Pro- 
fessor of Geology in the University of Edinburgh. With Illustrations, 
18mo. (Shortly. 


MACMILLAN & CO., LONDON. 


HOLLOWAY’S OINTMENT ANDPILLS. 


—Disease is diffused throughout the globe, and it has been the unre- 
mitting study of the inventor of these remedies for a lifetime to inform 
the afflicted that sores, skin diseases, contractions of the sinews through 
rheumatism or violence, deformed and painful joints, bad legs, &c , 
which had previously resisted‘ every kind. of treatment, have over and 
over again been cured by Holloway’s remarkable remedies. The most 
signal proofs of the efficiency of his Ointment and Pills have been kindly 
sent to the Professor from all parts of the worid, with the expressed 
hope that such indubitable testimony may induce all other sufferers to 
try means which are represented to have well-nigh worked miracles. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
and FARMERS’ CHRONICLE, 


Edited by ALGzRNoN CLarkg, Secretary to the Central Chamber of 
A Agriculture, 

evo es special attention to the discussions and proceedings of the Cham- 

rs of Agriculture of Great Britain (which now number upwards of 
18,00 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specialiy reported in this Journal, and despatched the same evening 
so as to insure delivery to country subscribers by the first post on Tues- 
day morning.. Price 2d., or prepaid, 10s. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by W1Lt1AmM Rosinson, F.L.S., Authorot 
* Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” ‘The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 


The following are some of the subjects regularly treated of in its pages :— 


The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 
Room and Window Gardens. - ‘The Greenhouse and 
Notes and Questions. The Household. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 


Tue GARDEN may be obtained throngh all Newsagents and at the Railway 
Bookstalls, at 4d. per copy. It may also be had direct from the Office at 5s, 
for a Quarter, gs. 9d. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance ; and in Monthly Parts. Specimen Copies (post-free), 4} 


37, Southampton Street, Covent Garden, W.C. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to,the manufacturer, 
JOHN WHITE, 228, Piccadilly. 


Price ofa single Truss, 16s., 215., 26s. 6d., and 315. 6d. 
»  Double,, 31s 6d., 42s., and 52s. 6d. jPostte 
»» Umbilical 42s, and 52s. 6a, 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary . Price, 4s. 6d., 78. 6d., 10s., and 16s. each. 
Postage free. 


JOHN WHITE, Manutacturer, 228, Piccadilly, London. 
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Just ready, in imperial 8vo, with Eleven Co ured Plates and 455 Woodcuts, price 315. 6d. 


THE FORCES 


OF NATURE: 


A POPULAR INTRODUCTION tothe STUDY of PHYSICAL PHENOMENA, 


By AMEDEE 


GUILLEMIN. 


Translated from the French by Mrs) NORMAN LOCKYER, and Edited with Additions and Notes by 


NORMAN LOCKYER, 


F.R.S. 


CONTENTS. 


BOOK I. 
GRAVITY. 

Chap. I.—Phenomena of Gravity on the Surface of the Earth. 
Chap. [I1.—Weight and Universal Gravitation. Chap. II1.— 
Laws of Attraction—Falling Bodies. Chap. IV.—Laws of 
Gravity—The Pendulum. Chap. V.—Weight of Bodies— 
Equilibrium of Heavy Bodies—Centre of Gravity—The Balance. 
Chap. VI.—Weight of Liquids.\—Phenomena and Laws of 
Equilibrium : Hydrostatics. Chap, VII.—Equilibrium of Bodies 
immersed in Liquids.—Principle of Archimedes. Chap, VIII. 


- —Weight of the Air and of Gases.—The Barometer. Chap. 


IX.—Weight of the Air and of Gases (continued).—Pumps.— 
Mariotte’s Law. —The Air-Pump. 


BOOK II. 
SOUND. 

Chap. I1.—The Phenomena of Sound. Chap. II.—Pro- 
duction and Propagation of Sound.—Reflection of Sound.— 
Velocity of Sound in Different Media. Chap, III1.—Propa- 
gation of Sound.—Phenomena of the Reflection and Refraction 
of Sound. Chap. IV.—Sonorous Vibrations. Chap. V.— 
Laws of Sonorous Vibrations, in Strings, Rods, Pipes, and 
Plates. Chap. VI.—Propagation of Sound in Air.—Sound 
Waves. Chap. VII.—Musical Sounds.—The Gamut or Musical 
Scale. Chap. VIII.—Optical Study of Sounds. Chap. IX 
Quality of Musical Notes. Chap, X.—Hearing and the Voice. 


BOOK III. 
LIGHT. 
Chap. I.—Sources of Light on the Surface of the Earth. Chap. 
II.—The Propagation of Light in Homogeneous Media. Chap. 
Iil—Photometry. Measuring the Intensity of Light Sources. 
Chap. IV.—Reflection of Light. Chap. V.—Refraction of 
Light—Chap. VI.—Refraction of Light.—Prisms and Lenses. 


Chap. VII.—Colours: the Colours of Light Sources, and of 
Non-luminous Bodies.—Dispersion of Coloured Rays. Chap. 
VIIL—Colours. Chap. IX.—Lines of the Solar Spectrum. 
Chap. X.—Solar Radiations.—Calorific, Luminous, and Chemi- 
cal. Chap. XI.—Phosphorescence. Chap. XI1.—What is 
Light? Chap. XIII.—lInterference of Luminous Waves.— 
Phenomena of Diffraction.—Gratings. Chap. XIV.—Colours of 
Thin Plates. Chap. XV.—Double Refraction of Light. Chap. 
XVI.—Polarization of Light. Chap. XVII.—Chromatic Polar- 
ization. Chap. XVIII.—The Eye and Vision. 
BOOK IV. 
HEAT. 

Chap. I.—Dilatation—Thermometers. Chap. II.—Measure 
of Expansion. Chap. III.—Effects of Variations of Temper- 
ature: Changes in the State of Bodies, Chap. IV.—Propa- 
gation of Heat.—Radiant Heat. Chap. V.—Transmission of 
Heat by Conduction. Chap. VI.—Calorimetry.—Specific Heat 
of Bodies. Chap. VII.—Sources of Heat. Chap, VIII.— 
Species of Motion. 

BOOK. V. 
MAGNETISM. 


Chap. I.— Magnets. 

BOOK VI. 
ELECTRICITY. 

Chap. I.—Electrical Attraction and Repulsion, Chap. II.— 
Electrical Machines. Chap. III.— Leyden Jar.—Electrical 
Condensers. Chap. I1V.—The Pile or Battery.—Electricity 
Developed by Chemical Action. Chap. V.--Electro-Magnetism. 
Chap. VI.—Phenomena of Induction. Chap. VII.—The Elec- 
tric Light. 

BOOK VII 


ATMOSPHERIC METEORS. 


Fust Published, in 2 vols. crown 8vo, price 28s., with upwards of 100 Illustrations. 


THE BEGINNINGS OF LIFE. 


BEING SOME ACCOUNT OF 
THE NATURE, MODES OF ORIGIN, AND TRANSFORMATIONS OF LOWER ORGANISMS. 


By H. CHARLTON BASTIAN, M.D., F.R.S. 


From the Lancet.—‘ We commenced Dr. Bastian’s luminous treatise with 

a strong bias in favour of the old notion of omne vivum ex ove, We close it 

feeling that he has admost persuaded us to believe in spontaneous generation. 

+ + . . Wecordially recommend the volumes to our readers as presenting 

by far the fullest exposition of the doctrines of spontaneous generation, that 

‘as yet been published, and as containing views that will undoubtedly exer- 
cise a powerful influence on many departments of biology.” 


' The work opens a new world both to biologists and microscopic students, 
on we recommend everyone interested in those great problems and possess- 
ng @ microscope, to lose no time in purchasing this book, and in carrying 


out and pursuing still further the new field of investigation thus opened.” — 
Standard, 


MACMILLAN 


“ Tt is not too much to say that, it its main conclusions are established, it 
will create a revolution in organic philosophy of equal importance with that 
which was effected by Mr. Darwin, whose observations and most important 
theories will, however, remain unaffected by it. . . . . Every lover of science 
must admire the courage and energy with which Dr. Bastian has taken up 
an unpopular subject, the skill and patience with which he has experimented, 
the labour which he has bestowed in collecting the records of widely 
scattered and almost forgotten observations, and the logical force as well as 
the philosophical spirit with which he has worked out his conclusions. It is 
a book that cannot be ignored)and must inevitably lead to renewed discus- 
sions and repeated observations, and through these to the establishment of 
truth.”—Mr, A. R. WALLACE in Nature. 


& CO., London. 
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SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 


DrrecTteD sy ARTHUR VACHER. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes, Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. GARDNER, F-.E.S., F.S.A., 44. Berners Street, W. 


ROYAL POLYTECHNIC INSTITUTION, 


REGENT STREET, W. 


LABORATORY and CLASS ROOMS are now open for ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with Patents 
Conducted. Classes are now forming in Chemistry, Physics, and Steam.— 
For Fees and Syllabus apply to Prof. E. V. GARDNER, F.A.S., M.S.A., 
at the Institution. 


BOTANICAL LABELS. — A Complete 
Series for Labelling Herbaria, arranged as in the 6th Edition of the 
London Catalogue, and numbering about 3,020, including a Separate 
Label for every Species and Variety, according to the London Cata- 
logue, and the Manuals of Hooker, and BasBINGTON, with English 
name, and habitat or locality, and’space for collector’s name, date, and 
| es by JOHN E. ROBSON, carefully revised by a Fellow of the 

innzan Society. Demy 8vo. Subscribers only, 3s. 6d., post free. 
The Work will be ready, on or before 1st December, for delivery to 
subscribers, after which date the price will be 5s. A Specimen Page 
will be sent to any address, on receipt of stamped directed envelope. 
Orders and all sae communications to be addressed to John E, Rob- 
son, Hartlepool. 


MICROSCOPIC OBJECTS. 
CHOICE PREPARATIONS of Forami- 


nifera, Echinodermata, Mollusca, and every division of the Animai, 
Vegetable, and Mineral Kingdoms. 


Foraminifera from Greek Archipelago ; Pedicellariz of Echinus, Brittle 
Star Fish (Ophiocoma neglecta); Palate of Ormer (Haiiotis tuberculata) ; 
Palate of Squid (Loligo vulgaris). Post free, 13 stamps each, 


Catalogue of Collections in British Geology, Conchology, Microscopy &c. 
= 5 to THOS. D. RUSSELL, 37, Arundel Street 
ndon, W. 


This Day is published, price 3s. 6d., 
TABLES FOR TRAVELLERS, 


Adapted to the Pocket or Sextant Case. 
ComPiLeD BY 
Admiral BETHUNE, C.B., F.R.A.S., and F.R.G.S. 
WM. BLACKWOOD & SONS, Edinburgh and Londcu. 


Second Edition, greatly enlarged, in 8vo, price 12s., 


CAUSALITY; or, the Philosophy of Law 


investigated. By the Rev. GEORGE JAMIESON, B.D., of Old 
Machar. 


London LONGMANS, GREEN, & CO., Paternoster Row. 


Just Published, in crown 8vo, price 6s., cloth, 


A MANUAL OF ANTHROPOLOGY, or 
SCIENCE cf MAN, based on Modern Research. By CHARLES 
BRAY, Author of ‘The Philosophy of Necessity,” “On Force and 
its Mental Correlates,” &c. 

“This work covers a very wide field,” LANceT. ‘‘ This strange and clever 
book,” Lanp AND Wartsr. Ofa truly interesting character,” Sc1ENTIFIC 


Review. “Should certainly be read,” QUARTERLY JOURNAL OF SCIENCE; 
“And will repay perusal,” WestminsTeR Review ; “The style is emi- 
nently popular,” Examiner; “Is distinguished for fulness as well as 


thoughtfulness,” British ConTROVERSIALIST ; ‘ Entertaining as a novel,’ 
FREELIGHT ; “Is a far wiser book than that ‘ Constitution of Man’ which 
made Combe so famous for years,” THE REASONER. 

“its great aim is to bring the study of man out of the uncertain light of 
fancy and speculation, metaphYsical or otherwise, within the scope of scien- 
tific inquiry,” JouRNAL OF MENTAL Scrence. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


TISLEY AND SPILLER, 
SCIENTIFIC INSTRUMENT MAKERS, 


172, BROMPTON ROAD, S.W. 


Will shortly open the above premises for the Manufacture 
and Sale of Philosophical Apparatus, with the most modem 
Improvements in Electricity, Magnetism, Spectrum Analysis, &c, 


NOTICE. 


W. LADD & CO., 
SCIENTIFIC INSTRUMENT MAKERS, 


11 & 12, BEAK STREET, REGENT STREET, 


Have opened a Branch Establishment for the convenience of Students 
and others visiting the Science and Art Department, Kensington, at 
199, Brompton Roan, S.W., and by increased facilities will be able 
to supply at short notice any apparatus required, including the 
general stock of opticians. 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester. 


Every Description of Apparatus, Bottles, Pure and Commercial 
Chemicals, & ec. 


NEW AND REVISED PRICE LISTS FREE BY POST ON 
APPLICATION. 


Orders exceeding 4os. in value delivered free to any Railway Station in 
England. 


M. JACKSON, 


(Son of J. B. Jackson, of the late Firm of Jackson and Townson, 
MANUFACTURER AND IMPORTER OF 


SCIENTIFIC APPARATUS & PURE CHEMICALS, 
65, BARBICAN, LONDON, E.C. 


EVERY REQUISITE FOR THE FITTING UP OF CHEMICAL 
METALLURGICAL, AND PHYSICAL LABORATORIES. 


Sets of Scientific Apparatus of Every Description trom 
7s. 6a. to £10 10s. 
Price Lists, Post FREE, ON APPLICATION. 


Orders amounting to £2 and upwards delivered free to any, Railway 
Station in Eugland and Wales. 


Just published, 8vo, cloth, pp. 270, 4s. 6d., ? : 
COMPARATIVE DISSECTION. In ‘‘Ana- 
tomy and Dissection of Mammalia,” by G. HERBERT MORRELL, 


M.A. An instruction how to Dissect a Sheep’s Head, Heart, and 
Brain,a Rat, and an Ox’s Eye. 


London: LONGMANS & CO. 


FIFTH VOLUME OF “A SYSTEM OF PHILOSOPHY.” 
Now Ready, 8vo, cloth, price 18s., 
11. of the 


PRINCIPLES OF PSYCHOLOGY. 
By HERBERT SPENCER. Second Edition, containing 350 pp. of 
new matter, and 300 pp. of the original matter. 
WILLIAMS AND NORGATE, 14, Henrietta Street, Covent Garden, 
London ; and 20, South Frederick Street, Edinburgh. 


Now Ready, 


NATURAL HISTORY OF PLANTS. By 
PROF. H. BAILLON. Translated, with additional Notes and Refe- 
rences, by Marcus M. Hartoc, B.Sc. Vol. ii., with 308 fine wood 
engravings, 255. 


L. REEVE & CO., 5, Henrietta Street, Covent Garden. 


Printed by R. Cray, Sons & Tayior, at 7 and 8, Bread Street 
at the Offi 


Hill, in the City of London, and published by Macmittan & Co., 


ice, 38, Bleecker Street, New York.—THurspay, November 7, 1872, 
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Of Nature trusts the mind which builds for aye.” —WoRrDSWORTH 


THURSDAY, NOVEMBER 14, 1872 


[All Rights are Reserved. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 

LECTURE ARRANGEMENTS FOR 1872-73. 
Subscribers of Two Guineas are admitted to all the Courses. A Single 
‘ourse, One Guinea, or Half-a-Guinea. 

(Lecture Hour, Three o'clock.) 
Christmas Lectures (adapted to a Juvenile Auditory). 

Prof. Optinc, M.A. F.R.S._ Six Lectures ‘‘ On Air and Gas,” on Dec. 

28 (Saturday), Dec. 31, 1872 ; Jan. 2, 4, 7, 9, 1873- 
BEFORE EASTER, 1873. 

Prof. RurHerrorD, M.D., F.R.S.E. Twelve Lectures “ On the Forces 
and Motions of the Body,” on Tuesdays, Jan. 14 to April 1. 

Dr. Desus, F.R.S. Three Lectures ‘On Oxidation,” on Thursdays, 


Jan. 16, 23, 30. 


r. H. E. ARMSTRONG, F.C.S. Four Lectures ‘‘On the Artificial For- 
mation of Organic Substances,” on Thursdays, Feb. 6to Feb. 27. é 
Prof. A, VakNonN Harcourt, F.R.S. Five Lectures ‘‘On the Chemis- 
try of Coal and its Products,” on Thursdays, March 6 to April 3. 
Epwarp A. FREEMAN, Esq. D.C.L. Six Lectures ‘‘ On the Compara- 
tive Political Institutions of Different Nations,” on Saturdays, Jan. 18 to 


Feb. 22. 

Prof. W. K, Cirrrorp, M.A. Three Lectures ‘On the Philosophy of 
the Pure Sciences,” on Saturdays, March 1, 8, 15. a i 

Prof. Max Mutter, LL.D. Three Lectures ‘‘On Darwin's Philosophy 
of Language,” on Saturdays, March 22, March 29, and April 5. 

The FRIDAY EVENING MEETINGS will commence on January 17. 

Friday Evening Discourses during the Season will probably be given by 
Wm. Srortiswoopr, Esq., the Rev. Prof. T. R. Birks, Epwarp_ DAnn- 
REUTHER, Esq., ROBERT SABINE, Esq., Sir H. Rawzinson, K.CB., Prof. 
Crerk MAxwELt, JAMES Dewar, Esq., E. J. Resp, Esq. C.B, J. Emer- 
son Reynops, Esq., Prof. W. K. CuirrorD, Prof. Tynpatt, Lord Linp- 
SAY, Prof. On.inG, and others. 

To the Friday Evening Meetings Members and their Friends only are 


admitted. 
AFTER EASTER, 

Joun Mortey, Esq. Three Lectures ‘‘ On the Limits of the Historic 
Method,” on Tuesdays, April 22 to May 6. , 

J. H. Parker, Esq. C. Four Lectures ‘‘On the Evidence for the 
Traditional History of Rome from Existing Architectural Remains,” on 
Tuesdays, May 13, 20, 27, and June 3. 

} Prof. TynpALt, LL.D. F.R.S, Six Lectures, on Thursdays, April 24 to 

une 5. 
re Opiinc, M.A. F.R.S. Four Lectures, on Saturdays, April 26 to 

ay 17. 

Epwarp DANNREUTHER, Esq. ‘Three Lectures ‘‘On the Develop- 
ment of Music in connection with the Drama,” on Saturdays, May 24, 31, 
and June 7. 


In January the New Laboratories for research will be open for the in- 
Spection of the Members of the Institution. 

Those who wish to promote Original Discovery, either by leaving to the 
Institution bequests for this object, or by becoming Members of the Institu- 
tion, are requested to apply to the Secretary. 

New Members can be proposed at any Monthly Meeting. When p-o- 
posed, they are admitted to all the Lectures, to the Friday Evening Me t- 
ings, and to the Library and Reading Rooms: and their Families : re 
admitted to the Lectures at a reduced charge. Payment :—First z r, 

en Guineas ; afterwards, Five Guineas a year; or a composition of Sixty 
Guineas. 

Prospectuses (when prepared) may be had in the hall. 


ROYAL OBSERVATORY,GREENWICH. 


There is now a Vacancy in the Office of Junior Assistant at the Royal 
Observatory, to be filled by Open Competitive Examination, under the au- 


thority of the Commissioners of Civil Service. 
The subjects of examination will be Mathematical, with Translation of 
Latin and French, and (if necessary) of German, 


The Salary is £200, increasing annually by £ro to £300; commencing 


| from the time of entry on duty without reference to the period of probation. 


A printed form of announcement of candidature will be furnished, on ap- 
plication to ‘* The Secretary, Civil Service Commission, London,” or to the 
Astronomer Royal. It must be filled up and sent by the Candidate, so as to 
be received at the Office of the Commission on or before November 23. The 
Preliminary Examination will be held on December 3, and the Final Ex- 
amination on December ro and following days. 

Inquiries addressed to ‘‘The Astronomer Royal, Royal Observatory, 
Greenwich, London, S.E ,” will be immediately answered. 

Nov. 6, 1872. G. B. AIRY. 


The Council propose to appoint an Assistant Lecturer in Chemistry, 
and Junior Demonstrator in the Chemical Laboratory. The Emolu- 
ments of the Office will not be less than £250 per annum. Candidates 
are invited to send in applications in writing, with Testimonials ad- 
dressed to the Council, under cover tothe Registrar, not later than the 
ard December next. Further information may be obtained from the 
Principal, J. G. Greenwood, Esq., or from Prof. Roscoe, Owens College 


J. HOLME NICHOLSON, Registrar. 


ANTHROPOLOGICAL INSTITUTE of 
GREAT BRITAIN and IRELAND, 4, St. Martin’s Place, Trafalgar 
Square. Tuesday, roth inst., at 8 p.m. 
Papers to be read :— 

1.—‘‘The Moabite Jars; with a Translation,” by Rey. Dunpar I. 
Heatu, M.A. 

2.—‘‘ Human Remains from Iceland,” by Capt. R. F. Burton and 
Dr. C. BLAKE. 

3.-—* The Atlantean Race of Western Europe,” by the late J. W. 
Jackson, M.A.I. 

J. FRED. COLLINGWOOD, Seeretary. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, Langham Place, each SUNDAY 
AFTERNOON at Four precisely. Sunday, November 17.—Prof. 
W. K. Cuirrorp, M.A, Cambridge), on *‘ The Dawn of the Sciences in 
Europe.” Members’ Annual Subscription, £1. Payment at the Door 
—One'Penny, Sixpence, and (reserved seats) One Shilling. 


MICROSCOPICAL OBJECTS (Mounte/). 


First-Class Preparations in every Department of Microscopy. 


MARTIN BURGESS, 3, Mount Pleasant Terrace, Upper I-wisham 
Road, S.E, 


Sample Slide, post free, 7 stamps each. Fructification of Jsmunda re 
galis. Selected Pure Tin. 
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THE CORPORATION OF THE 


SCOTTISH PROVIDENT INSTITUTION, 


No. 6, ST. ANDREW SQUARE, EDINBURGH. 


No, 18, KING WILLIAM 


STREET, LONDON, E.C, 


As regards ECONOMY, SAFETY, and EQUITY, three most important elements in the constitution of a Life Assurance Office—a comparison will 


show that this Institution holds a very ad 


The Premiums are on So moderate a scale, that at carly and middle ages, £1,200 er £1,250 may be assured rom the first for the same yearly pay- 


ment which would elsewhereassure £ 1,000. 


The whole Surrtus (or profit) is divided among the Assured : and in its apportionment the safe and equitable rule is adopted, that those only share 
who have paid in premiums, with interest, a sum equal to their original assurance—no share pains = to those by whose early death there is a Loss, 
a 


he effect of reserving the whole for the survivors (who will, however, comprise more than 


fthe members) is, that their shares are necessarily 


greater than by the usual mode of division, And in this way Policies which have shared at three septennial investigations have increased from £1,000— 


to £1,400, £1,600, and even to £1,800 


The ACCUMULATED FUNDS now exceed £1,970,000. Notwithstanding its moderate rates, no Office of the same age has so large a fund, 
or shows so large a yearly increase. The increase in the last three years has been £ 400,000. 


Full Statements, with Tables of Rates, may be had on application. 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by Wittram Rostnson, F.L.S., Author ot 

* Hardy Flowers,” ‘ Alpine Flowers for English Gardens,” “The Parks, 

Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 


The following are some of the subjects regularly treated of in its pages :— 


The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 
The Fruit Garden. The Conservatory. 


Garden Structures. Public Gardens. 
Room and Window Gardens. The Greenhouse and 
Notes and Questions. The Household. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 


~ ‘Tue GARDEN may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 4d. per copy. It may also be had direct from the Office at 5s. 
for a Quarter, gs. 9@. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance ; and in Monthly Parts. Specimen Copies (post-free), 4 


37, Southampton Street, Covent Garden, W.C. ° 


THE BREWERS’ GUARDIAN: 


A fortnightly paper devoted to the Protection of Brewers’ Interests in Licensing 
Legal, and Parliamentary matters. 


Review oF THE MALT AND Hop Trapgs ; AND WINE AND Spirit TRADES 
REcorD. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 

“’TheBrewers’ Guardian” is published on the Evenings of every alternate 
Monday, and is the only journal officially connected with brewing interests 

Subscription, 16s. 6¢. per annum, post free; Single Copies, 1s, each. Re- 
gistered for Transmission Abroad. 


Offices—s, Bond Court, WaJbrook, London E.C. 


—Wherever weakness exists in the human body, the chances are it 
will be developed by winter. Chest complaints are especially liable to 
intrude, unless early symptoms be met and checked. Nomorelament- 
able sight presents itself than the daily sinking of the young, through 
consumption. At the very outset of this disease these Pills are most 
effective in purifying the blood, preventing its stagnation in the lungs 
and removing the hacking cough. Holloway’s Pills should be taken on 
the first warning of constitutional delicacy. Their invigorating proper- 
ties will soon re-establish tone and regularity throughout the system, 
amend the digestion, regulate the liver, and rouse the kidneys and 
bowels to natural and salubrious action. 


HOLLOWAY ’S PILLS.—Decline Arrested. 


= KR Y 3 S “A most delicious and valuable article.” 
Standard, 


It ithe very finest Cocoa ever offered 
to he public.” —Court Circular. 


* As a aslicious, refreshing, and nourishing beverage, with delicate flavour 
and fine arota, it certainly surpasses anything that has yet been offered to 


FLETCHER’S NEW UNIVERSAL 
FURNACE (GAS), 


For Mufiles, Crucibles, Ladies, and all purposes required in a Chemical 
Laboratory, working with certainty at any definite temperature required, up 
to or 

EXCEEDING THE FUSING POINT OF CAST IRON 


without blast or attention. It may be used on a sitting-room table, and will 
fuse 4 or 5 ozs. of cast iron in 35 minutes, the crucible and its contents being 
visible the whole time. 


Hot Blast Blowpipes and other Sp in Laboratory app See 
tional drawings and description free by post. 
T. FLETCHER, F.C.S., 15, Bold Street, Warrington. 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester. 


Every Description of Apparatus, Bottles, Pure and Commercial 
Chemicals, & ec. 


NEW AND REVISED PRICE LISTS FREE BY POST ON 
APPLICATION. 


Orders exceeding 40s. in value delivered free to any Railway Station in 
England. 


M. JACKSON, 


(Son of J. B. Jackson, of the late Firm of Jackson and Townson, 
MANUFACTURER AND IMPORTER OF 


SCIENTIFIC APPARATUS & PURE CHEMICALS 
65, BARBICAN, LONDON, E.C. 
EVERY REQUISITE FOR THE FITTING UP OF CHEMICAL, 
METALLURGICAL, AND PHYSICAL LABORATORIES. 

Sets of Scientific Apparatus of Every Description trom 
7s. 6d. to £10 tos. 

Price Lists, Post FREE, ON APPLICATION. 


Orders amounting to £2 and upwards delivered free to any Railway 
Station in England and Wales. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 


Edited by Joun ALGernon CLarkeE, Secretary to the Central Chamber of 
Agriculture, 
Devotes specialattention to the discussions and proceedings of the Cham- 
rs of Agriculture of Great Britain (which now number upwards of 
18,00 members), besides giving original papers on practical farming; 
and a mass of intelligence of Scour value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, and despatched the same evening 
so as to insure delivery to country subscribers by the first post on Tues- 
day morning. Price 2d., or prepaid, 1os. a year post free. 


the public.”"—Zondon Mérror. 


Published by W, PICKERING, 21, Arundel Street, Strand, W.C. 
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Just ready, in imperial 8vo, with Eleven Coloured Plates and 455 Woodcuts, price 315, 6d. 


THE OF NATURE: 


A POPULAR INTRODUCTION tothe STUDY of PHYSICAL PHENOMENA, 


By AMEDEE GUILLEMIN. 


Translated from the French by Mrs) NORMAN LOCKYER, and Edited with Additions and Notes by 


NORMAN LOCKYER, F.RS. 


CONTENTS. 
BOOK I, Chap. VII.—Colours: the Colours of Light Sources, and of 
Non-luminous Bodies.—Dispersion of Coloured Rays, Chap. 


VIII.—Colours. Chap. IX.—Lines of the Solar Spectrum. 
Chap. I.—Phenomena of Gravity on the Surface of the Earth. Chap. X.—-Solar Radiations.—-Calorific, Luminous, and Chemi- 


GRAVITY. 


Chap. 11.—Weight and Universal Gravitation. Chap. III. cal. Chap. XI—Phosphorescence. Chap. XI.—What is 
Laws of Attraction—Falling Bodies. Chap. IV.—Laws of | Light? Chap. XIII.—Interference of Luminous Waves.- 
Gravity—The Pendulum. Chap. V.—Weight of Bodies-- | Phenomena of Diffraction.—Gratings. Chap. X1V.—Colours of 


Equilibrium of Heavy Bodies—Centre of Gravity—The Balance. | ‘Thin Plates. Chap. XV.—Double Refraction of Light. Chap. 

Chap. VI.—Weight of Liquids.—Phenomena and Laws of | XVI,—Polarization of Light. Chap. XVII.—Chromatic Polar- 

Equilibrium : Hydrostatics. Chap, VII.-—Equilibrium of Bodies | jzation. Chap. XVIL.—The Eye and Vision. 

immersed in Liquids.—Principle of Archimedes, Chap. VIII. : ‘ 

—Weight of the Air and of Gases.—The Barometer. Chap. BOOK IV. 

IX.—Weight of the Air and of Gases (continued).—Pumps.— | HEAT. 

Law.—The Als-Pump. | Chap. I.—Dilatation—Thermometers. Chap. II.—Measure 

BOOK Il. | of Expansion. Chap. III.—TEEffects of Variations of ‘Temper- 
| ature: Changes in the State of Bodies. Chap. 1V.—Propa- 
| gation of Heat.—Radiant Heat. Chap. V.—Transmission of 
| Ifeat by Conduction. Chap. VI.—Calorimetry.—Specific Heat 


SOUND, 
Chap. I.—The Phenomena of Sound. Chap. II.—Pro- 


duction and Propagation of Sound.—Reflection of Sound.— | of Bodies. Chap. VII.--Sources of Heat. Chap, VIIL— 
Velocity of Sound in Different Media. Chap, III.—Propa- | Heat_a Species of Motion. 

gation of Sound.——Phenomena of the Reflection and Refraction | BOOK. V. 

of Sound. Chap. IV.—Sonorous Vibrations. Chap. V.— | vere 

Laws of Sonorous Vibrations, in Strings, Rods, Pipes, and | MAGNETISM. 

Plates. Chap. VI.—Propagation of Sound in Air.—Sound Chap. I.—Magnets. 

Waves Chap. VII.—Musical Sounds.—The Gamut or Musical | BOOK VI. 


Scale. Chap. VIII.—Optical Study of Sounds. Chap. IX — ETA RES 
Quality of Musical Notes. Chap, X.—Hearing and the Voice. ELECTRICITY. 
‘ Chap. I.—Electrical Attraction and Repulsion. Chap, 
BOOK III. Electrical Machines. Chap. III.— Leyden Jar.—Electrical 
Licut, 


Condensers. Chap. I1V.—The Pile or Battery.—Electricity 
Jeveloped by C ical Action. Chap. V. —-Electro-Magnetism. 
Chap. I.—Sources of Light on the Surface of the Earth. Chap. Developed by Chemical Action. Chap. V.—-Electro-Magnetism 

II.—The Propagation of Light in Homogencous Media. Chap. 


| Chap. VI.—Phenomena of Induction. Chap, VII.—'The Elec- 
IIl.—Photometry. Measuring the Intensity of Light Sources. 


tric Light. 


Chap. IV.—Reflection ‘of Light. Chap. V.—Kefraction of | BOOK VIL 
Light—Chap. VI.—Refraction of Light.—Prisms and Lenses. ATMOSPHERIC METEORS. 


THE PRACTITIONER: RUPTURES.—BY ROYAL LETTERS PATENT. 
A Monthly Journal of : 
Rai THERAPEUTICS. | 7 WHITE’S MOC-MAIN LEVER TRUSS 
ca FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistant is allowed by upwards of 500 Medical Men to be the most effec- 
ysician to Westminster Hospital, and Lecturer on Materia Medica in tive invention in the curative treatment of Hernia. The useof 
Westrainster Hospital School. a steel spring, so often hurtful in its effects, is here avoided; a 
Otic: No. LItI. for NOVEMBER, 1872, Contains— soft bandage being worn round the body, while the requisite 
cL Communications : —_ resisting power is supplied by the MOC-MA PAD and 
W ACNAMARA.—Tetanus and its Treatment, 4 ee PATENT LEVER, fitting with so much ease 4nd closeness 
ILLAM Newman, M.D. Lond. F.R.C S. Eng.—Left Side Hemiplegia that it cannot be detected, and may be worn during sleep. 
occurring during Administration of Chloroform: Death twelve hours subse- descriptive circular may be had, and the Truss (which cannot 
‘ently. fail to fit) forwarded by post, on the circumference of the body, 


E. L. Dixon, L.R.C. P.—Gastraglia and Tea. inches below the hips, being sent to the manufacturer, 
RICH REENE, C.P. E.—Cannabis Indica in the Treatment o JOHN WHITE, 228, Piccadilly, 


igraine, 
RANCIS E, Anstiz, M.D. F.R.C.P.—A Clinical Lecture on Migraine. Price of asingle Truss, 16s., 215., 26s. 6d., and 315. 6d.) 
Double ,, 315 428., and 52s, 6d. 


wom Kent Srenper, M.D. Lond.—On the Use of the Bath Thermal 
A » Umbilical 42s. and 52s. 6d, 


ters in the Treatment of Diseases of the Skin. 


B. Macvonavp (Translated by).—Inflation of the Lungs, 
and Heart Action, 


Revizw,—“ The Beginnings of Life ; being some Account of the Nature, ELASTIC STOCKIN GS, KN EE-CAPS, 
Modes of Origin, and Transformations of Lower Organisms.” By H. Charlton | &c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Bastian, M.D. F RS. F.R.C.P. &c. Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 

Clinic ofthe Month Extractsfrom British and Foreign Journals. Notes | on over an ordinary stocking. Price, 4s. 6d., 7s. 6d., 105., and 16s, each, 
and Queries, Postage free. 


MACMILLAN & CO., 29 & 30, Bedford Street, Covent Garden, London. JOHN WHITE, Manufacturer, 228, Piccadilly, London, 
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THE JOURNAL OF THE ANTHROPO- 
LOGICAL INSTITUTE of Great Britain and Ireland. No. 5, July 
and October, 1872. Now ready, price 6s., Illustrated. 


Contents :—Peculiarities of the Australian Cranium; note uron a 
scaphoid skull ; The Origin of the Basque Race: Mann, itsnames and th-ir | 
crigins: Vocabulary of Queensland Dialects ; Preparation of Australian | 
Dead ; Instrument for Measuring the Proportions of the Human Body; | 
Moral Irresponsibility ; Artificial Enlargement of the Erlobe (illustrated); | 
Great Barrows of Sapolia, Russia: Westerly Driiting of the Fins: Agham | 
Pillar Stones in Ireland ; Description of the Tattooed Man from Purmah ; 
The Hill Tribes of North Aracan (with map); The Ainos of Vero (illus- | 
trated); Indian Picture-writing in British Guiana (illustrated) ; Reports on | 
Australian Languages and Traditions ; Report of the Arctic Committee of | 
the Anthropological Institute, with Instructions and Questions for Explorers | 
by Clements R. Markham, C.B., Dr. Barnard Davis, F.R.S., E. B. Tyler, | 
F.R.S., W. Boyd Dawkins, M.A. F.R.S, Col. Lane Fox, V.P.S.A., A. 
W. Franks, M.A., Dr. John Beddoe, Prof. W. Turner, and Capt. Bedford 
— RN. With Discussions on the Papers, and Anthropological Miscel- 
janea. 

London; TRUBNER & CO, Paternoster Row. 


Just published, Three Large Sheets, 7s. 6d. the set ; or on canvas, with 
roller, and varnished, 18s. 


TABLES OF ZOOLOGY, indicating the 
Tribes, Sub-Orders, Orders, and Higher Groups of the Animal King- 
dom, for Students, Lecturers, and others. 

By J. REAY GREENE, M.D. 
Professor of Natural History in the Queen's University in Ireland. 


*,* These tables have been carefully prepared in accordance with the 
present state of Science, with a view to remove the difficulties which arise 
from the various opinions held by different zoologists. 


J. and A. CHURCHILL, New Burlington Street. 


Just published, Second Edition, containing Six Plates, royal 4to, 12s. 


DIAGRAMS OF THE NERVES OF THE 


HUMAN BODY, exhibiting their one. Divisions, and Connections, 
with their Distribution to the various Regions of the Cutaneous Sur- 
face and to all the Muscles. 
By W. H. FLOWERS, F.R.S. 
Conservator of the Museum of the Royal College of Surgeons. 


J. and A. CHURCHILL, New Burlington Street. 


Just published, with more than 100 Engravings, 8vo, 7s. 6d. 
A MANUAL of MICROSCOPIC MOUNT- 
ING ; with Notes on the Collection and Examination of Objects. 
By JOHN H..MARTIN, Author of ‘‘ Microscopic Objects,” &c. 
J. and A. CHURCHILL, New Burlington Street. 


Just published, 8vo, 14s. 


ILLUSTRATIONS of the INFLUENCE 


of the MIND upon the BODY in HEALTH and DISEASE ; de- 
signed to elucidate the Action of the Imagination. 


By DANIEL H. TUKE, M.D. 
J. and A. CHURCHILL, New Burlington Street, 


NEW WORK ON ZOOLOGY. 
Next week, in fcap. 8vo, Illustrated, price 5s. 
ELEMENTS OF ZOOLOGY, FOR THE 


Use of Schools and Science Classes. By ANDREW WILSON, 
Lecturer on Zoology, Edinburgh. 


Edinburgh: A. & C. BLACK. 


Now ready, in fcap. 8vo, cloth, 
NEW EDITION OF 
JUKES’ SCHOOL MANUAL OF GEO- 


Edited by A. J. Brownz, St. John’s College, Cam- 
rivige. 


Edinburgh: A. & C. BLACK. 


In foolscap 8vo., price Eighteenpence, 


NOTES ON THE RIVER BASINS OF 


SCHOOL OF CHEMISTRY, 


20, GREAT MARLBOROUGH STREET, 
LONDON, W. 


Direcrep ny ARTHUR VACHER. 


ROYAL COUNCIL OF EDUCATION,.— 
The Laboratory and Class-rooms of Berners College sre open for 
Pupils EVERY DAY and EVENING, The subjects of the above 
Fxaminations can be studied either Privately or in Classes, Fees 
moderate. Analyses and investigations conducted.—Apply to Prof, 


E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


ROYAL POLYTECHNICINSTITUTION, 
REGENT STREET, W. 

LABORATORY and CLASS ROOMS are now open for ANALYSES, 
Pupils and Class and Private Studies. Investigations connected with Patents 
Conducted. Classes are now forming in Chemistry, Physics, and Steam.— 
For Fees and Syllabus apply to Prof. E. V, GARDNER, F.A.S., M.S.A, 
at the Institution. 


NOTICE. 


W. LADD & CO., 
SCIENTIFIC INSTRUMENT MAKERS, 


11 & 12, BEAK STREET, REGENT STREET, 
Have opened a Branch Establishment for the convenience of Students 

and others visiting the Science and Art Department, Kensington, at 

199, Brompton Roap, S.W., and by increased facilities will be able 


to supply at short notice any apparatus required, including the 
general stock of opticians. 


TISLEY AND SPILLER, 
SCIENTIFIC INSTRUMENT “MAKERS, 


172, BROMPTON ROAD, S.W. 


Will shortly open the above premises for the Manufacture 
and Sale of Philosophical Apparatus, with the most modem 
Improvements in Electricity, Magnetism, Spectrum Analysis, &c, 


J. C. STEVENS, 


SCIENTIFIC, NATURAL HISTORY, 
AND HORTICULTURAL SALE ROOMS. 


38, AJNG STREET, COVENT GARDEN, LONDON. 
ESTABLISHED 1760. 


SALES BY AUCTION NEARLY EVERY DAY 
Catalogues on application. 


BOTANICAL LABELS. — A Complete 


Series for Labelling Herbaria, arranged as in the 6th Edition of the 
London Catalogue, and numbering about 3,020, including a Separate 
Label for every Species and Variety, according to the Lendon Cats 
logue, and the Manuals of Hooker, and BaBinGcToN, with English 
name, and habitat or locality, and space for collector's name, date, and 
place, by JOHN E. ROBSON, carefully revised by a Fellow of the 
Linnzan Society. Demy 8vo. Subscribers only, 3s. 6d., post free. 
The Work will be ready, on or before 1st December, for delivery 
subscribers, after which date the price will be 5s. A Specimen Page 
will be sent to any address, on receipt of stamped directed envelor®, 
Orders and all other communications to be addressed to John E, Ro 
son, Hartlepool. 


HUNT’S BRITISH MINERAL STATISTICS FOR 187% 
Now ready, in royal 8vo., price 2s, sewed, 


MINERAL STATISTICS of the UNITED 
KINGDOM of GREAT BRITAIN and IRELAND for the Year 
1871, with an Appendix. By ROBERT HUNT, F.R.S., 
Mining Records. Forming part of the Memoirs of the Geological Sut 
vey of Great Britain and of the Museum of Practical Geology, pm 


ENGLAND and WALES, SCOTLAND and IRELAND. By R. A. 
WILLIAMS. 


London: LONGMANS GREEN, & CO., Paternoster Row. 


by order of the Lords Commissioners of H M. Treasury. 


London: Published for H.M. Stationery Office by LONGMANS & C0: 
Paternoster Row, and E. STANFORD, Charing Cross. 


Printed by R. Cray, Sons & Taytor, at 7 and 8, Bread Street Hill, in the City of London, and published by Macmittan & Co., 
at the Office, 38, Bleecker Street, New York.—Tuurspay, November 14, 1872. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


the solid ground 
Of Nature trusts the mind which builds for aye.” —WorpsworTi 


No. 160, Vot. 7] THURSDAY, NOVEMBER 21, 1872 


Registered as a Newspaper at the Gencral Post Office.] (All Rights are Reserved. 


OWENS COLLEGE, MANCHESTER.— | TISLEY AND SPILLER, 


The Council propose to appoint an Arsistant Lecturer in Chemistry, | 
and Junior Demonstrator in the Chemical Laboratory. ‘The Emolu- | 
ments of the Office will not be less than £250 per annum. Candidates § 

are invited to send in applications in writing, with Testimon als ad SC | E N T | FI G | N ST R U M EN T M A K E R J 
172, BROMPTON ROAD, S.W.,, 


dressed to the Council, under cover tothe Registrar, not later than the 
ard December next. Further information may be obtained from the 
Principal, J. G. Greenwood, Esq , or from Prof. Roscoe, Owens College | Will shortl 
ill shortly open the above premises for the Manufacture 
J. HOLME NICHOLSON, Kegistrar. | and Sale of Philosophical Apparatus, with the most modern 
——— | Improvements in Electricity, Magneti:m, Spectrum Analysis, &c. 
SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, Langham Place, each SUNDAY en 
AFTERNOON at Four precisely. Sunday, November 24.—J. Ap- NOTICE. 
DINGTON Symonpbs, Esq. M.A. (Oxford), on Renaissance of 
Modern Europe ;” a Review of the Scientific, Artistic, Rationalistic, 


Genel One Sling, DOO | INSTRUMENT MAKERS, 


A aan i 11 & 12, BEAK STREET, REGENT STRKET, 
CLIFTON COLLEGE.—The Natural His- 
| Have opened a Branch Establishment for the convenience of Students 


tory Mastership will be vacent at Christmas. The Duties consist of Pet pe - 
‘ and others visiting the Science and Art Department, Kensington, at 
the teaching of Botany, Physical Geography, Geology, &c., the Cura- | 199, Bromrton KOap, S.W., and by increased facilities will be able 


torship of the Museum and Botanical Garden, and also some elementary | : - ; A 
to supply at short notice any apparatus required, including the 
Mathematical Teaching. Further particulars can be obtained from the general stock of opticians. 


| 
Headmaster. 


ROYAL AGRICULTURAL SOCIETY OF | SCHOOL OF CHEMISTRY, 


| 
ENGLAND. | 20, GREAT MARLBOROUGH STREET, 
POTATO-DISEASE. LONDON, W. 


A Prize of £100 for the best Essay on the Potato-discase and its Pre- . 
vention has been offered by the Right Hon. the Earl Catucart, Presi- DIRECTED sy ARTHUR VACHER. 
cent of the Socicty. Conditions of competition may be obtained on | 


H. M. JENKINS, Secretary. | 


12, Hanover Square, London, W. 


aes ore ire Tae LOGICAL INSTITUTE of Great Britain and Ireland. No. 5, July 
ROYAL COUNCIL OF EDUCATION.— and October, 1872. Now ready, price 6s., Illustrated. 


The Laboratory and Class-rooms of Berners College are open for | Contents :—Peculiarities of the Australian Cranium; note wi a 


scaphoid skull ; The Origin of the Basque Race: Mann, its names and their 
Pupils EVERY DAY and EVENING. The subjects of the above origins: Vocabulary of ()ueensland Dialects ; Preparation of Australian 


Examinations can be studied cither Privately or in Classes, Fees | Dead ; Instrument for Measuring the Proportions of the Human Body : 
moderate. Analyses and investigations conducted.—Apply to Prof. | Moral Irresponsibility ; Artificial Enlargement of the Earlobe (illustrated); 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. | Great Barrows of Sapolia, Russia: Westerly Drifting of the Fins: Agham 
| Pillar Stones in Ireland ; Description of the Tattooed Man from Burmah ; 
| The Hill Tribes of North Aracan (with map); The Ainos of Yeso (illus- 
| trated); Indian Picture-writing in British Guiana ene; Reports on 
and Report e Arctic of 
‘a the Anthropological Institute, with Instructions and Questions for Explorers 
REGENT STREET, W. by Clements R. Markham, C.B., Dr. Barnard Davis F.R.S., E. B. Tylor, 
LABORATORY and CLASS ROOMS are now open for ANALYSES. | F.R.S., W. Boyd Dawkins, M.A. F.R.S.,, Col. Lane Fox, V.P.S.A., A. 
Pupils and Class and Private Studies. Investigations connected with Patents | W. Franks, M.A., Dr. John Beddoe, Prof. W. Turner, and Capt. Bedford 
Conducted. Classes are now forming in Chemistry, Physics, and Steam.— | Pim, R,N. With Discussions on the Papers, and Anthropological Miscel 
For Fees and Syllabus apply to Prof. E. V. GARDNER, F.A.S., M.S.A., | lanea. 
at the Institution. 


ROYAL POLYTECHNICINSTITUTION, 


London: TRUBNER & CO., Paternoster Row. 
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Third Edition, 18mo, cloth, price 15., 


FIRST LESSONS ON HEALTH. By J. 


BERNERS. 


Secand Edition, crown cloth, price 15. 62. 


SEWER GAS, and How to Keep it out of 
HOUSES. By OSRORN YNOLDS, M.A., Professor of Engi- 
neering at Owens College, Man: er. 


ELEMENTARY LESSONS IN PHY- 
SICAL GEOGRAPHY. By ARCHIBALD GEIKIE, F.R.S, Pro- 
fessor of Geology in the University of Edinburgh. With Illustrations, 
18mo. Shortly, 


MACMILLAN & CO., LONDON. 


THE PRACTITIONER: 
A Monthly Journal of 
THERAPEUTICS. 


Edited by FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistant 
Physician to Westminster Hospital, and Lecturer on Materia Medica in 
Westminster Hospital School. 

No. LITT. for NOVEMBER, 1872, Contasns— 

Original Communications : 

C. MAcNAMARA.—Tetanus and its Treatment, 

Wituram Newman, M.D. Lond. F.R.C S. Eng.—Left Side Hemiplegia 
omnes during Administration of Chloroform: Death twelve hours subse- 

uently. 
. E. L. Drxon, L.R.C.P.—Gastraglia and Tea. 
—— Greene, L.R.C.P. E.—Cannabis Indica in the Treatment of 
igraine. 
RANc!IS E, Anstiz. M.D. F.R.C.P.—A Clinical Lecture on Migraine. 
ouN Kent Spenper, M.D. Lond.—On the Use of the Bath Thermal 
aters in the Treatment of Diseases of the Skin. 

Avexanper B. Macponacp (Translated by).—Inflation of the Lungs, 
and Heart Action. 

Review.—“ The Beginnings of Life ; being some Account of the Nature, 
Modes of Origin, and Transformations of Lower Organisms.” By H. Charlton 
Bastian, M.D. F R.S. F.R.C.P. &c. 

Clinic of the Month. Extractsfrom British and Foreign Journals. Notes 
and Queries. 

MACMILLAN & CO., 29 & 30, Bedford Street, Covent Garden, London. 


Registered for Transmission Abroad. 
THE GARDENERS’ CHRONICLE Anp 
AGRICULTURAL GAZETTE, 


A Weekly Illustrated Journal, devoted to all branches of Horticulture ang 
Agriculture. 
Published every Friday, price Fivepeace; post-free, 54d. 


The object of the ‘GARDENERS’ CHRONICLE AND AGRICUL. 
TURAL GAZETTE” is to convey intelligence on all matters connected 
with Gardening, Farming, Rural Economy, Practical Natural History ; to 
supply the requirements of Country Gentlemen, Landed Proprietors, Farmers 
and Gardeners of all classes ; and to forma Medium of Interlocution between 
all persons at home or abroad taking an interest in cultural pursuits, 

Illustrations of subjects of interest to those engaged in gardening, farming, 
natural history, or rural pursuits generally, are freely given. 


Addressed to so many classes of readers, and having the largest circulation 
of any Journal devoted to Horticulture and Agriculture in this Country, on 
the Continent, in India and the Colonies in general, the ‘ GARDENERS’ 
CHRONICLE AND AGRICULTURAL GAZETTE” affords unusual 
Advantages to Advertisers. 

Subscriptions payable in advance, including ‘postage to any part of the 
United Kingdom :— 

3 Months, 5s. 114¢. : 6 Months, crs, 11¢.: 12 Months, £1 3s. rod, 

P.O.O. to be made payable at the King Street Post Office, W.C., to 
Witiiam RicHuarps. 


Publishing Office and Office for Advertisements, 41, Wellington Street, 
Covent Garden, London, W.C. 


MICROSCOPIC OBJECTS. 
CHOICE PREPARATIONS of Forani- 


nifera, Echinodermata, Mollusca, and every division of the Animal, 
Vegetable, and Mineral Kingdoms. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
af tive invention in the curative treatment of Hernia. The useof 
. a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn round the y, while the requisite 
\\ resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannct be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 


JOHN WHITE, 228, Piccadilly. 


Price ofa single Truss, 16s., 215., 26s. 6d., and 315. 6d. 
,, 318 6d., 42s., and 52s. 6d. 
Umbilical 42s, and 52s. 6a. 


ELASTIC STOCKINGS, KNEE-CAPS, 
.» for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
ins, &c. They-are porous, light in texture, and inexpensive, and drawn 
on 


Price, 4s. 6d., 7s. 6d., 10s., and 16s. each, 
JOHN WHITE, Manutacturer, 228, Piccadilly, London, 


SHT ONLY ON THE BOX 


‘or ifera from Greek Archipelago ; Pedicellariz of Echinus, Brittle 
Star Fish (Ophiocoma neglecta); Palate of Ormer (//aliotis tuberculata); 
Palate of Squid (Loligo vulgaris). Post free, 13 stamps each, 

Catalogue of Collections in British Geology, Conchology, Microscopy &c. 
post free on application to THOS. D. KUSSELL, 37, Arundel Street 
London, W.C. 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by WiLt1am Rosinson, F.L.S., Authorot 
* Hardy Flowers,” ‘* Alpine Flowers for English Gardens,” ‘* The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de 
partment of Gardening are contributors to its pages. 
The following are some of the subjects regularly treated of in its pages:— 
The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 


The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 


Room and Window Gardens. ‘The Greenhouse and 
Notes and Questions. The Household. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 
Tue GARDEN may be obtained th h all N s and at the Railway 


Bookstalls, at 4d. per copy. It may also be had direct from the Office at ss 
for a Quarter, 9s. 9d. for a ef 198. 6d. for a Year, payable in ad 
vance ; and in Monthly Parts. Specimen Copies (post-free), Aa 


37, Southampton Street, Covent Garden, W.C. 


HOLLOWAY’S PILLS.—Vigorous Health. 


—With winter comes sore trials to the soundest constitutions, while the 
naturally delicate and feeble find it too frequently a prolonged struggle 
against or under suffering. All diseases affecting the nervous sysiem 
arise from impurities in the blood, irregularities of organic action, of 
vitiated secretions. Holloway’s Pills are invaluable for removing all 
| see sen elements from the body, and are famed for curing indigestion, 

atulency, and costiveness, as well as palpitation, pain in the side, and 
other morbid feelings. The neuralgic pains attendant on the nervous 
class of diseases soon yield to these purifying Pills; the sensations of 
anxiety daily under their use ; sound sleep supersedes ni 
of watching, and calm repose displaces hideous dreams, 
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This day, in imperial 8vo, with Eleven Coloured Plates and 455 Woodcuts, price 315. 6d. 


THE FORCES 


OF NATURE: 


A POPULAR INTRODUCTION tothe STUDY of PHYSICAL PHENOMENA, 


By AMEDEE 


GUILLEMIN. 


Translated from the French by Mrs). NORMAN LOCKYER, and Edited with Additions and Notes by : 


NORMAN LOCKYER, F.RS. 


CONTENTS. 


BOOK I, 
GRAVITY. 

Chap. I.—Phenomena of Gravity on the Surface of the Earth. 
Chap. I1.—Weight and Universal Gravitation. Chap. 
Laws of Attraction—Falling Bodies. Chap. IV.—Laws of 
Gravity—The Pendulum. Chap. V.—Weight of Bodies— 
Equilibrium of Heavy Bodies—Centre of Gravity—The Balance. 
Chap. VI.—Weight of Liquids\—Phenomena and Laws of 
Equilibrium : Hydrostatics. Chap, VII.—Equilibrium of Bodies 
immersed in Liquids.—Principle of Archimedes. Chap, VIII. 
—Weight of the Air and of Gases.—The Barometer. Chap. 
IX.—Weight of the Air and of Gases (continued).—Pumps.— 


Mariotte’s Law.—The Air-Pump. 


BOOK IL 

SOUND. 

Chap. I.—The Phenomena of Sound. Chap. II.—Pro- | 
duction and Propagation of Sound.—Reflection of Sound.— 
Velocity of Sound in Different Media. Chap, III.—Propa- 
gation of Sound.—Phenomena of the Reflection and Refraction 
of Sound. Chap. IV.—Sonorous Vibrations, Chap. V.— 
Laws of Sonorous Vibrations, in Strings, Rods, Pipes, and 
Plates. Chap. VI.—Propagation of Sound in Air.—Sound 
Waves. Chap. VII.—Musical Sounds.—The Gamut or Musical 
Scale. Chap. VIII.—Optical Study of Sounds. Chap. IX.— 
Quality of Musical Notes. Chap. X.—Hearing and the Voice. 


BOOK III. 
LIGHT. 


Chap. I.—Sources of Light on the Surface of the Earth. Chap. 
II.—The Propagation of Light in Homogeneous Media. Chap. 
Ill.—Photometry. Measuring the Intensity of Light Sources 
Chap. IV.—Reflection of Light. Chap. V.—Refraction 0 ;| 
Light—Chap. VI.—Refraction of Light.—Prisms and Lense sf| 


Chap. VII.—Colours: the Colours of Light Sources, and of 
Non-luminous Bodies.—Dispersion of Coloured Rays. Chap. 
VIII.—Colours. Chap. IX.—Lines of the Solar Spectrum. 
Chap. X.—Solar Radiations.—Calorific, Luminous, and Chemi- 
cal. Chap. XI.—Phosphorescence. Chap. XI1.—What is 
Light? Chap. XIII.—Interference of Luminous Waves.— 
Phenomena of Diffraction —Gratings. Chap. XIV.—Colours of 
Thin Plates. Chap. XV.—Double Refraction of Light. Chap. 
XVI.—Polarization of Light. Chap. X VII.—Chromatic Polar- 
ization. Chap. X VIII.—The Eye and Vision. 
BOOK Iv. 
Heat. 

Chap. I.—Dilatation—Thermometers. Chap. 1I.—Measure 
of Expansion. Chap. III.—Effects of Variations of Temper- 
ature: Changes in the State of Bodies. Chap. IV.—Propa- 
gation of Heat.—Radiant Heat. Chap. V.—Transmission of 
Heat by Conduction. Chap. VI.—Calorimetry.—Specific Heat 
of Bodies. Chap. VII.—Sources of Heat. Chap. VIII.— 
Heat a Species of Motion. 

BOOK. V. 
MAGNETISM. 

Chap. I.—Magnets. 

BOOK VI. 
ELECTRICITY. 

Chap. I.—Electrical Attraction and Repulsion, Chap. IL— 
Electrical Machines. Chap. III.— Leyden Jar.—Electrical 
Condensers. Chap. IV.—The Pile or Battery.—Electricity 
Developed by Chemical Action. Chap. V.-—Electro-Magnetism. 


| Chap. VI.—Phenomena of Induction. Chap. VII.—The Elec- 


tric Light. 
BOOK VII 
ATMOSPHERIC METEORS. 


Fust Published, in 2 vols. crown 8vo, price 28s., with upwards of 100 Illustrations. 


THE BEGINNINGS OF 


LIFE. 


BEING SOME ACCOUNT OF 
THE NATURE, MODES OF ORIGIN, AND TRANSFORMATIONS OF LOWER ORGANISMS. 
By H. CHARLTON BASTIAN, M.D., F.R.S. 


From the Lancet.—‘ We commenced Dr. Bastian’s luminous treatise with 
a strong bias in favour of the old notion of omne vivum ex ove. We close it 
feeling that he has a/most persuaded usto believe in spontaneous generation. 
te We cordially recommend the volumes to our readers as presenting 
by far the fullest exposition of the doctrines of spontaneous generation, that 
has yet been published, and as containing views that will undoubtedly exer- 
Gise a powerful influence on mavy departments of biology.” 


“The work opens a new world both to biologists and microscopic students, 
and we recommend everyone interested in those great problems and possess- 
ing a microscope, to lose no time in purchasing this book, and in carrying 
out and pursuing still further the new field of investigation thus opened.” — 


Standard. 
MACMILLAN 


“ It is not too much to say that, if its main conclusions are established, 
will create a revolution in organic philosophy of equal importance with that 
which was effected by Mr. Darwin, whose observations and most important 
theories will, however, remain unaffected by it .. .. Every lover of science 
must admire the courage and energy with which Dr. Bastian has taken up 
an unpopular subject, the skill and patience with which he has experimented, 
the labour which he has bestowed in collecting the records of widely 
scattered and almost forgotten observations, and the logical force as well as 
the philosophical spirit with w hich he has worked out his conclusions. It is 
a book that cannot be ignored, and must inevitably lead to renewed discus- 
sions and repeated observations, and through these to the establishment of 
truth.”"—Mr. A. R. in Nature. 


& CO., London. 
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E. DENT & CO, 


61, STRAND, AND 34, ROYAL EXCHANGE, LONDON, 


| 
| 


MANUFACTURERS OF 


Chronometers, Watches, Astronomical and 
Turret Clocks, Dipleidoscopes, Azimuth 
and Ships’ Compasses, &c., 

To Her Majesty, and H.R.H. the Prince of Wales. 
Makers of the GREAT CLOCK of the Houses of Parliament, 


AND OF THE NEW 


STANDARD CLOCK of the Royal Observatory, Greenwich, 


Price Lists on application, | 
— | 


E. DENT & CO., 61, Strand, and 34 and 35, Royal Exchange, | 
(FACTORY: SAVOY STREET,) LONDON. 


BOTANICAL LABELS. — A Complete 
Series for Labelling Herbaria, arranged as in the 6th Edition of the 
London Catalogue, and numbering about 3,c%0, including a Separate 
Label for every Species and Variety, according to the London Cata- 
logue, and the Manuals of Hooxsr, and Banincron, with English 
name, and habitat or locality, and space for collector's name, date, and 

lace, by JOHN E. ROBSON, carefully revised by a Fellow of the 
eames Society. Demy 8vo. Subscribers only, 3s 6¢, post free. 
The Work will be ready, on or before rst December, for delivery to 
subscribers, after which date the price will be ss. A Specimen Page 
will be sent to any address, on receipt of stampee directed envelope. 
Orders and all other communications to be addressed to John E. Rob- 
son, Hartlepool. 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester. 


Every Description of Apparatus, Bottles, Pure and Commercial | 
Chemicals, &c. | 

NEW AND REVISED PRICE LISTS FREE BY POST ON | 
APPLICATION. | 


Orders exceeding 4os. in value delivered free to any Railway Station in 
England. 


M. JACKSON, | 
(Son of J. B. Jackson, of the late Firm of Jackson and Townson, 
MANUFACTURER AND IMPORTER OF | 


SCIENTIFIC APPARATUS & PURE CHEMICALS 


65, BAKBICAN, LONDON, E.C. 


SCIENCE LECTURES FOR THE PEOPLE, 
Fourth Series, 
Just published, 


“THE RAINBOW.”—A Lecture by Prof, 


ROSCOE, F.R.S., being the First Lecture of the Course, 
Manchester: JOHN HEYWOOD, 
London: PITMAN, 


Price 1a. 


Just Published, price One Shilling, 


DARWINISM AND THEOLOGY. By 


EDWARD FRY, Q.C. Reprinted with slight alterations from the 
Spectator of the 7th, t4th, and arst September, 1872. 


London: HENRV SOTHERAN & CO., 136, Strand. 


Enlarged Edition, small post 8vo, cloth, 5s. ; half roan, 5s. 6:., 


THE NEW FRENCH-ENGLISH AND 
ENGLISH-FRENCH PRONOUNCING DICTIONARY on the 
basis of Nugent's, by F. C. MEADOWS, M.A. Re-edited and en- 
larged with about 2,000 words. with Meanings, numerous idiomatical 
Phrases and Proverbs ; and a list of Christian and Proper Names, with 
their pronunciation in each Language, by H. Krueger. 


London: WILLIAM ‘TEGG, Pancras Lane, Cheapside. 


In royal 8vo, with portrait, price ars., cloth, 
BIBLICAL PSYCHOLOGY, in Four Parts. 
I. The Living Soul; II. Personality ; IIL. Biblical Demonology ; IV, 


The Sepulchral and a Future State. By the late JONATHAN 
LANGSTAFF FORSTER. Edited by his Son, Henry L. Forster, 


London: LONG MANS, GREEN, & CO., Paternoster Row. 


In foolscap &vo., price Lighteenpence, 
NOTES ON THE RIVER BASINS OF 


ENGLAND and WALES, SCOTLAND and IRELAND, By R. A. 
WILLIAMS. 


London: LONGMANS GREEN, & CO., Paternoster Row, 


Just published, in fcap. 8vo, illustrated, price 5s., 


ELEMENTS OF ZOOLOGY for Schools 


and Science Classes, By ANDREW WILSON, Lecturer on Zoology, 
Edinburgh. 


Edinburgh: A. & C, BLACK, 


Nearly ready, in fcap. 8vo, illustrated, 
A NEW EDITION OF 


JUKES’S SCHOOL MANUAL OF GEO. 


: EVERY REQUISITE FOR THE FITTING UP OF CHEMICAL, | LOGY, ByA. J. Jukes Browne, St. John’s College, Cambridge. 
a METAL URGICAL, AND PHYSICAL LABORATORIES. Edinburgh : A. & C. BLACK. 

Fe Sets of Scientific Apparatus of Every Description trom | — 

i‘: Price Lists, Post FREE, ON APPLICATION, | Just published, 8vo, cloth, 270 pp, price 4s. 6d., 

= Orders amounting to £2 and upwards delivered free to any Railway ANATOMY AND DISSECTION of MAM- 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 


Edited by Joun AtceRNnon Clarks, Secretary to the Central Chamber of 
Agriculture, 
Devotes specialattention to the discussions and proceedings of the Cham- 
rs of Agriculture of Great Britain (which now number upwards of 
18,00 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, and despatched the same evening 
so as to insure delivery to country subscribers by the first post on Tues- 
day morning. Price ad., or prepaid, ros. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


4 Station in England and Wales. | 


MALIA. By G. HERBERT MORRELL, M.A, late Assistant- 
Demonstrator of Anatomy and Physiology, University Museum, Oxford. 


| Contains—Dissection of a Sheep’s Heart, Head, and Brain; Rat; and 


Eye of Ox. + 
London: LONGMANS & CO. 


| Now ready, price 6¢., No. I. of 


THE TELEGRAPHIC JOURNAL. 


—Government Control of Telegraphs: Delays in Transmission.—Statis- 
tics of Submarine ‘Telegraphy.—An Application of Magneto-Electricity 
by Professor Sir Charles Wheatstone. (Three Woodcuts. )—An Account 
of Marine Cables Laid. By -=—%> Anderson.—On a Voltaic Stan- 
dard of Electromotive Force. By Latimer Clark, M.I.C.E. (Two 
Woodcuts.)—A new Thermo-Electro Pile. (Three Woodcuts.)—Stu- 
dents’ Column.—Notices of Books.—Abstracts of Electrical Papers in 
— Journals.—City Notes.—Share List.—List of Letters Patent, 
c. 


London: HENRY GILLMAN, Boy Court, Ludgate Hill, E.C. 


Printed by R, Cray, Sons & Taytor, at 7 and 8, Bread Street 
at the Office, 38, Bleecker Street, New 


Hill, in the City of London, and published by Macmittan & Co., 
York.—Tuurspay, November 21, 1872, 
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Registered asa a Newspaper at the General Post Office. 7 


THURSDAY, NOVEI MBER 28, 1872, 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


"© To the solid grouna 


builds for aye.” —WoRDSWORTH 


(All Rights are Reserved. 


ANTHROPOLOGICAL INSTITUTE of 
GREAT BRITAIN and IRELAND, 4, St. Martin's Place, ‘Trafalgar 
Square. Tuesday, December 3, at 8 p.m. 

Papers to be read :— 
1.—‘ Report on Anthropology at the seating of the British Association 


at Brighton.” By Col. A, Lane Fox, 
2.—*On some Implements bearing Marks referable to Ownership, 


Tallies, and Gambling, from the ry of Do dogne, France.” By 
Prof. Rupert Jones, F.R.S, F.G.S. 

3—‘ Discovery of a Flint Implement Statien in Wishmoor Bottom, 
near Sandhurst.” By Lieut. Cooper King, R.A. 


J. FRED. COLLINGWOOD, Secretary. 


OWENS COLLEGE, MANCHESTER.— 


The Council propose to appoint an Assistant Lecturer in Chemistry, 
and Junior Demonstrator in the Chemical Laboratory. The Emolu- 
ments of the Office will not be less than £250 per annum, Candidates 
are invited to send in applications in writing, with ‘Testimonials ad- 
dressed to the Council, under : over tothe Registrar, not later than the 
$s até next. Further information may be obtained from the 

rincipal, J. G. Greenwood, Esq., or from Prof. Roscoe, Owens College 


J. HOLME NICHOLSON, Registrar. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE'S HALL, Langham Place, each SUNDAY 
AFTERNOON at a recisely. Sunday, December 1.—Moncuke 
D. Conway, Esq. The Modern Ideas of Eastern Nations.” Mem 
bers’ Annual Su Payment at the Door—One Penny, 
Sixpence, and (reserved seats) One Shilling. 


CLIFTON COLLEGE.—The Natural His- 


tory Mastership will be vacant at Christmas. The Duties consist of 
the teaching of Botany, Physical Geography, Geology, &c., the Cusa- 
, torship of the Museum and Botanical Garden, and also some elementary 
Mathematical Teaching. Further particulars can be obtained from the 
€ Headmaster. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W 


ROYAL POLYTECHNIC INSTITUTION, 


REGENT STREET, W. 


LABORATORY and CLASS ROOMS are now open for ANALYSES, 
ils and Class and Private Studies. Investigations connected with Patents 
Fonducted. are now forming in Physics, and Steam.— 
ees 
Rthe an apply to Prof. G. 


F.AS., M.S.A., 


CLERK TO THE CURATOR OF KEW 


GARDENS.—An Open Competition for one Situation will be held in 
London on December 31st and fo!lowing days. Candidates will be 
eligible who are between 20 and 30 years of age, and who are able to 
show that from previous training they are familiar with Gardening and 
Gardening Accounts. Commencing Salary, £100 per annum, rising to 
4200. Application for the necessary fourm should be made at once to 
the Secretary, Civil Service Commission, Cannon Row, Westminster. 


SECOND ASSISTANT IN THE HER. 
BARIUM, KEW GARDENS.—An Open Competition for one Situa- 
tion will be beld in London on December jist and followirg cays 
Candidates will be eligible who are between 18 and 30 years of age, ard 
who are able to show that from previous training they possess sufficient 
skill in dealing with Herbarium Specimens, in the use of the Micro- 
scope, and in discr minating between Species and Varieties of Plants. 
Salary, £60 pe. anrum, rising to £100, Applications for the recessary 
form should be made at once to the Secretary, Civil Service Commis- 
sion, Cannon Row, Westminster. 


j. Cc. “STEVENS, 
SCIENTIFIC, NATURAL HISTORY, 

AND HORTICULTURAL SALE ROOMS. 
38, KING STREET, COVENT GARDEN, LONDON. 
ESTABLISHED 1760. 

SALES BY AUCTION NEARLY EVERY DAY 


TISLEY AND SPILLER, 
SCIENTIFIC INSTRUMENT MAKERS 


172, BROMPTON ROAD, S.W., 


will shortly open the above premises for the Manufacture 
and Sale of Philosophical Apparatus, with the most modern 
Improvements in Electricity, Magnetism, Spectrum Analysis, &c. 


NOTICE. 


W. LADD & CO., 
SCIENTIFIC INSTRUMENT MAKERS, 


11 & 12, BEAK STREET, REGENT STREET, 


Have opened a Branch Establishment for the convenience of Students 
and others visiting the Science and Art Depariment, Kensington, at 
199, BromrTon Roap, S.W., and by increased facilities will be able 
to supply at short notice any apparatus required, including the 
genetal stock of opticians. 
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THE CORPORATION OF THE 


SCOTTISH 


PROVIDENT INSTITUTION, 


No. 6, ST. ANDREW SQUARE, EDINBURGH. 


No. 18, KING WILLIAM 


STREET, LONDON, 


As regards ECONOMY, SAFETY, and EQUITY, three most important,elements in the constitution of a Life Assurance Office—a comparison wil 


show that this Institution holds a very advantageous position. 


The PREMIUMS are on so moderate a scale, that at early and middle ages, £1,200 or £1,250 may be assured rom the first for the same yearly pay. 


ment which would elsewhereassure £ 1,000. 


The whole Surp.us (or profit) is divided among the Assured : and in its apportionment the safe and equitable rule is adopted, that those only share 
who have paid in premiums, with interest, a sum equal to their original assurance—no share Lon J given to those by whose early death there is a Loss, 
a 


The effect of reserving the whole for the survivors (who will, however, comprise more than 


f the members) is, that their shares are necessarily 


greater than by the usual mode of division. And in this way Policies which have shared at three septennial investigations have increased from £1,oco— 


to £1,400, £1,600, and even to £1,800 
j 


MULATED FUNDS now exceed £1,970,000. Notwithstanding its moderate rates, no Office of the same age has so large a fund’ 


or shows so largea yearly increase. The increase in the last three years has been £ 400,000. 
Full Statements, with Tables of Rates, may be had on application, 


M. JACKSON, 


(Son of J. B. Jackson, of the late Firm of Jackson and Townson, 
MANUFACTURER AND IMPORTER OF 


SCIENTIFIC APPARATUS & PURE CHEMICALS 


65, BARBICAN, LONDON, E£.C. 


EVERY REQUISITE FOR THE FITTING UP OF CHEMICAL, 
METALLURGICAL, AND PHYSICAL LABORATORIES. 
Sets of Scientific Apparatus of Every Description trom 
7s. 6d. to £10 10s. 

Price Lists, Post FREE, ON APPLICATION. 


Orders amounting to £2 and upwards delivered free to any Railway 
Station in England and Wales. 


FLETCHER’S NEW UNIVERSAL 
FURNACE (GAS), 


For Muffles, Crucibles, Ladies, and all purposes required in a Chemical 
Laboratory, working with certainty at any definite temperature required, up 
to or 

EXCEEDING THE FUSING POINT OF CAST IRON 


without blast or attention. It may be used ona sitting-room table, and will 
fuse 4 or 5 ozs. of cast iron in 35 minutes, the crucible and its contents being 
visible the whole time. 


Hot Blast Blowpipes and other Specialities in Laboratory app us. Sec- 


tional drawings and description free by post. 


T. FLETCHER, F.C.S., 15, Bold Street, Warrington. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 


Edited by JonN ALGERNON CLARKE, Secretary to the Central Chamber of 
Agriculture, 


BOTANICAL LABELS. — A Complete 


Series for Labelling Herbaria, arranged as in the 6th Edition of the 
London Catalogue, and numbering about 3,020, including a Separate 
Label for every Species and Variety, according to the London Cata- 
logue, and the Manuals of Hooxsr, and BabinGron, with English 
name, and habitat or locality, and space for collector’s name, date, and 
place, by — E. ROBSON, carefully revised by a Fellow of the 
Linnzan Society. Demy 8vo. Subscribers only, 3s. 6d., post free, 
The Work will be ready, on or before 1st December, for delivery to 
subscribers, after which date the price will be 5s. A Specimen Page 
will be sent to any address, on receipt of stamped directed envelope, 
Orders and all other communications to be addressed to John E, Rob- 
son, Hartlepool. 


THE BROUGH FUND. 


By the death, at the age of 38, of Mr. John Cargill Brough, well known 
in literary and scientific circles, and late principal Librarian of the London 
Institution, five children, ages between 5 and 12 years, have been left quite 
unprovided for. 

The following Committee has been formed to raise a Fund for their main- 
tenance and education :— = 


Devotes specialattention tothe discussions and proceedings of the Cham- | 


bers of Agriculture of Great Britain (which now number upwards of 
18,00 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Catile, and oiher Markets of Monday 
are specially reported in this Journal, and despatched the same evening 
So as to insure delivery to country subscribers by the first post on Tues- 
day morning. Price 2d., or prepaid, tos. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


3 “A most delicious and valuable article.” 
S tqndard, 
It is the very finest Cocoa ever offered 
to the public.” —Court Circular. 
“* As a delicious, refreshing, and nourishing beverage, with delicate flavour 


and fine aroma, it certainly surpasses anything that has yet been offered to 
the publie. London Mirvor. 


Professor Abel, F.R.S. F.C.S. 
Professor J. Attfield, F.C.S. 

Thos. Baring, Esq. M.P. F.R.S. 

J eon Bennett, Esq. M.D. 


Professor Bentley, F.L.S. 

Shirley Brooks, Esq. F.S.A, 

H. B. Brady, Esq. F.C.S. F.L.S. 

P. H. Calderon, 

M. Carteighe, Esq. F.C.S. 

Warren De La Rue, Esq. D.C.L. 
F.R.S. F.C.S. 

Frederick Field, Esq. F.R.S. F.C.S. 

C. W. Fremantle, Esq. 

Professor G. C. Foster, B.A. F.R.S. 


F.C.S. 
Professor Michael Foster, M.D. 
F.R.S. F.L.S. 
Professor Frankland, D.C.L. F.R.S. 
J. P. Gassiot, Esq. D.C.L. F.R.S. 
ae Esq. Ph.D. F.R.S. 
Professor Guthrie, Ph.D. F.R.S. 
W. B. Gibbs, Esq. F.R.A 


.S. 
Hanbury, Esq. F.R.S, F.L.S. 


pen 

Julian Hill, Esq 

Thomas Hyde Hills, Esq. F.C.S. 
F.L.S 


-L.S. 
W. Huggins, Esq. D.C L. F.R.S. 


Sir | Holland, Bart. M.D, 
D.C.L. F.R S. 

Robert Hudson, Esq. F.R.S. 

Professor Huxley, LL.D. F.R.S, 

F. H. Janson, Esq. F.L.S. ; 

G. D. lie, Esq. A.R.A. 

Arthur Locker, Esq. 

Frederick Locker, Esq. 

J. Norman Lockyer, Esq. F.R.S. 

Alfred Marks, Esq. 

Charles Millward, Esq. 

Hugo Esq. Ph.D. F.RS. 


F.C.S. 
Professor Odling, M.B. F.R.S. 
F.C.S. 


A. Oppenheim, Esq. Ph.D. F.C.S. 
Ww. i. Perkin, Esq. F.R.S. 

Thos. Piper, Esq. 

P. H. Pye-Smith, Esq. M.D. 

W. Chandler Roberts, Esq. 

Rev. W. Rogers, M.A. 

W. J. Russell, Esq. Ph.D. F.R:S. 
D. G. Rossetti, E 

Alfred Smee, Esq. F.R.S. F.C.S. 
N. H. Stevens, Esq. M.R.C.S. 

Sir Wm. Tite, C.B. M.P. F.R.S. 
Geo. Waller, Esq. 

Hy. Watts, Esq., B.A. F.R.S. F.C.S. 
Professor A. W. Williamson, Ph.D. 


Treasurer—Sir John Lubbock, Bart. M.P. F.R.S., 15, Lombard Street, 
London, E.C. 

Subscriptions may be forwarded to the Treasurer, as above, to the credit 

! of the Brough Fund, or to either of the Honorary Secretaries— Michael 

ons 172, New Bond Street, London, W.; Alfred Marks, No. 52, 
Cornhill, London, E.C. ; W. Chandler Roberts, Royal Mint, London, E. 
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HOLLOWAY’S OINTMENT and PILLS. 


—The changeable weather is causing much sickness, and exerting the 
most powerful influence in deranging the secretions of the body. Ailter- 
nating chills, and fogs, so derange the capillary circulation, that the 
liver, stomach, or lungs must become disordered. Holloway’s Ointment 
well rubbed over these parts, twice a day, proves the quickest, safest, 
and best corrective. It penetrates the skin, enters the deeper structures, 
purifies their blood, rouses torpid organs to more active exertions, 

1 their substance, equali their circulation, and renders their 
secretions abundant, without annoying, irritating, or in any way de 
pressing, much less exhausting, the vital forces. Holloway’s medica- 
ments afford an easy means of curing coughs, colds, influenzas, 
asthmatic affection. 
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This day, in imperial 8vo, with Eleven Coloured Plates and 455 Woodcuts, price 315. 6d. 


THE FORCES OF NATURE: 


A POPULAR INTRODUCTION to the STUDY of PHYSICAL PHENOMENA, 


By AMEDEE GUILLEMIN. 


Translated frem the French by Mrs). NORMAN LOCKYER, and Edited with Additions and Notes by 


J. NORMAN LOCKYER, F.RS. 


CONTENTS. 


BOOK I. ;Chap. VII.—Colours: the Colours of Light Sources, and ot 
GRAVITY. | Non-luminous Bodies.—Dispersion of Coloured Rays. Chap. 
y 4 | VIII.—Colours. Chap. IX.—Lines of the Solar Spectrum. 
Chap. I.—Phenomena of Gravity on the Surface of the Earth. | Chap. X.—Solar Radiations.—Calorific, Luminous, and Chemi- 
Chap. Il.—Weight and Universal Gravitation, Chap. III.— | Chap. XI.—Phosphouescence. Chap. XI1.—What is 
Laws of Attraction— Falling Bodies. Chap. IV.—Laws of | Light ? Chap. XIII.—Interference of Luminous Waves.— 
Gravity—The Pendulum. Chap. V.—Weight of Bodies— | Phenomena of Diffraction.—Gratings. Chap. XIV.—Colours of 
Equilibrium of Heavy Bodies—Centre of Gravity—The Balance. | Thin Plates. Chap. XV.—Double Refraction of Light. Chap. 
Chap. VI.—Weight of Liquids.—Phenomena and Laws of | xVI.—Polarization of Light. Chap. X VII.—Chromatic Polar- 
Equilibrium : Hydrostatics. Chap. VII.—Equilibrium of Bodies | jzation, Chap. X VILI.—The Eye and Vision 
immersed in Liquids.—Principle of Archimedes. Chap. VIII. | iit 
—Weight of the Air and of Gases.—The Barometer. Chap. BOOK IV. 
IX.—Weight of the Air and of Gases (continued).—Pumps.— HEArt. 


Chap. I.—Dilatation—Thermometers. Chap. II.—Measure 


BOOK IL of Expansion. Chap. III.—Effects of Variations of Temper- 
ature: Changes in the State of Bodies. Chap. 1V.—Propa- 
Sounp. gation of Heat.—Radiant Heat. Chap. V.—Transmission of 


Chap. I.—The Phenomena of Sound. Chap. II.—Pro- | Heat by Conduction. Chap. VI.—Calorimetry.—Specific Heat 
duction and Propagation of Sound.—Reflection of Sound.— | of Bodies. Chap. VII.—Sources of Heat. Chap, VIII.— 
Velocity of Sound in Different Media. Chap. III.—Propa- | Heat a Species of Motion. 
gation of Sound.—Phenomena of the Reflection and Refraction BOOK. V. 
of Sound. Chap. I1V.—Sonorous Vibrations. Chap. V.— Manus 
Laws of Sonorous Vibrations, in Strings, Rods, Pipes, and AGNETISM. 
Plates. Chap. VI.—Propagation of Sound in Air.—Sound Chap. I.—Magnets. 

Waves. Chap. VII.—Musical Sounds.—The Gamut or Musical BOOK VI. 
Scale. Chap. VIII.—Optical Study of Sounds. Chap. IX.— 


Quality of Musical Notes. Chap. X.—Hearing and the Voice. ELECTRICITY. 
Chap. I.—Electrical Attraction and Repulsion. Chap. 
BOOK III. Electrical Machines. Chap, III.— Leyden Jar.—Electrical 
LIGHT. Condensers. Chap. IV.—The Pile or Battery.—Electricity 


‘ . Developed by Chemical Action. Chap. V.—Electro-Magnetism. 
Chap. I.—Sources of Light on the Surface of the Earth. Chap. Chap. VI.—Phenomena of Induction. Chap. VII.—The Elec- 
II.—The Propagation of Light in Homogeneous Media. Chap. tric Light. 


IIl—Photometry. Measuring the Intensity of Light Sources. 

Chap. IV.—Reflection of Light. Chap. V.—Refraction of 

Light—Chap. VI.—Refraction of Light—Prisms and Lenses. ATMOSPHERIC METEORS. 
RUPTURES.—BY ROYAL LETTERS PATENT. “THE GARDEN,” 

WHITE’S MOC-MAIN LEVER TRUSS A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 


is allowed by upwards of 500 Medical Men to be the most effec- branches. 


s allowed by u 
tive invention in the Curative | THE GARDEN is conducted by Witttam Rosinson, F.L.S., Author of 


a steel spring, so often hurtful in its effects, is here avoided ; a " page 
soft bandage being worn round the body, while the requisite | ‘‘ Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” ‘“‘ The Parks, 


eating power and | Promenades, and Gardens of Paris,” &c,; and the best Writers in every de- 

The following are some of the subjects regularly treated of in its pages :— 


TRADE MARE, 


2 inches below the hips, being sent to the manufacturer, The Pivwer Seaton, Sooty eens. 
Landscape Gardening. ‘own Gardens. 
JOHN WHITE, 228, Piccadilly. The Fru Garden. The Conservatory. 
Price of a single Truss, 16s., 215., 26s. 6d., and 315. 6d. Garden Structures. Public Gardens. 
»  Double,, 315 425., and 52s. 6d. Room and Window Gardens. The Greenhouse and 
»» Umbilical 42s. and 52s. 6d, Notes and Questions. The Household. 
Market Gardening. The Wild Garden. 
The Kitchen Garden. 


and Shrubs. 
ELASTIC STOCKINGS, KNEE-CAPS, 
for Varicose Veins and all cases of Weakness, and Swelling of the legs, Tur GARDEN may be obtained through all Newsagents and atthe Railway 
Sprains, &. They are porous, light in texture, and inexpensive, and drawn | Bookstalls, at 4¢. per copy. It may also be had direct from the Office at 5s. 
on over an ordinary stocking. Price, 4s. 6d., 78. 6d., 10s., and 16s. each. | for a Quarter, gs. 9d. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
Postage free. vance ; and in Monthly Parts. Specimen Copies (post-free), 4}¢. 


37, Southampton Street, Covent Garden, W.C. 


JOHN WHITE, Manutacturer, 228, Piccadilly, London, 
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SCHOOL OF CHEMISTRY, ALBEMARLE STREET, Novewser 1872 
20, GREAT MARLBOROUGH S7. 214, MR. MURRAY'S 


LONDON, W. 
DrrecteD By ARTHUR VACHER. 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester. 


Every Description of Apparatus, Bottles, Pure and Commercial 
Chemicals, &c. 
NEW AND REVISED PRICE LISTS FREE BY POST ON 
APPLICATION. 
Orders exceeding 4os. in value delivered ree to any Railway Station in 
England. 


Just published, 8vo, cloth, 270 pp, price 4s. 6d., 


ANATOMY AND DISSECTION of MAM- 
MALIA. By G. HERBERT MORRELL, M.A, late Assistant- 
Demonstrator of Anatomy and Physiology, University Museum, Oxford. 
Contains—Dissection of a Sheep’s Heart, Head, and Brain; Rat; aud 


Eye of Ox. 
London: LONGMANS & CO. 


THE JOURNAL OF THE ANTHROPO- 
LOGICAL INSTITUTE of Great Britain and Ireland. No. 5, July 
and October, 1872. Now ready, price 6s., Illustrated. 


Contents :—Peculiarities of the Australian Cranium; note upon a 
scaphoid skull ; The Origin of the Basque Race: Mann, itsnames and their 
origins: Vocabulary of Queensland Dialects; Preparation of Australian 
Dead ; Instrument for Measuring the Proportions of the Human Body : 
Moral Irresponsibility ; Artificial Enlargement of the Earlobe (illustrated); 
Great Barrows of Sapolia, Russia: Westerly Drifting of the Fins: Agham 
Pillar Stones in Ireland ; Description of the Tattooed Man from Burmah ; 
The Hill Tribes of North Aracan (with map); The Ainos of Yeso (illus- 
trated); Indian Picture-writing in British Guiana (illustrated) ; Reports on 
Australian Languages and Traditions ; Report of the Arctic Committee of 
the Anthropological Institute, with Instructions and Questions for Explorers 
by Clements R Markham, C.B., Dr. Barnard Davis, F.R.S., E. B. Tylor, 
F.R.S., W. Boyd Dawkins, M.A. F.R.S., Col. Lane Fox, V.P.S.A., A. 
W. Franks, M.A., Dr. John Beddoe, Prof. W. Turner, and Capt. Bedford 
— RN. With Discussions on the Papers, and Anthropological Miscel- 

a. 


London: TRUBNER & CO., Paternoster Row. 


Just published, in fcap. 8vo, illustrated, price 5s., 


ELEMENTS OF Z -JLOGY for Schools 
and Science Classes. By AND..EW WILSON, Lecturer on Zoology, 


Edinburgh. 
Edinburgh: A. & C. BLACK. 


Neerly ready, in fcap. 8vo, illustrated, 
A NEW EDITION OF 
JUKES’S SCHOOL MANUAL OF GEO- 
LOGY, ByA. J. Jukes Browne, St. John’s College, Cambridge. 
Edinburgh: A. & C. BLACK. 


In royal 8vo, with portrait, price 21s., cloth, 


BIBLICAL PSYCHOLOGY, in Four Parts. 


+ I. The Living Soul ; II. Personality ; 11I. Biblical D . 
The Sepulchral and a Future State. By ‘the late: JONATHAN 
LANGSTAFF FORSTER. Edited by his Son, HENRY L. ForsTER. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


8vo, pp. 544, price 12s., 


SYMBOLISM .—By J. HAIG, M.A. 


—A popular exp philosophy, expressed in the cleares - 
e—bold ideas and careful ‘Able 

original work.”—London Scotsman. ‘‘ A good deal of original thought.” 

—Fohn Bull. ‘Carefully written, and the thinking acute. He be- 

lieves in a Trinity."—Weekly Review. “ Much that is thoroughly 
—some valuable reading.”—Nonconformist. 


WM. BLACKWOOD & SONS, Edinburgh and London. 


LIST OF NEW WORKS. 


THE EXPRESSION. OF THE Emo: 
TIONS IN MAN AND THE LOWER ANIMALS. By CHARLES 
DARWIN, F.R.S. With Illustrations. Crown 8vo. 12s, 


HISTORY OF THE ROYAL ARTIL. 
LERY. Compiled from the Original Records. By CAPT, FRAS, 
DUNCAN, R.A. With Frontispiece. 8vo. 155, 


THE HISTORY OF SICILY TO THE 
ATHENIAN WAR, with Elucidations of the Sicilian Odes of Pindar, 
By W. WATKISS LLOYD. With Map. 8vo. 14s. 


ETRUSCAN INSCRIPTIONS. Analysed, 


Trans! and C dupon. By the EARL of CRAWFOR 
AND BALCARRES. 8vo. 12s. 


TRAVELS IN THE EASTERN CAUCA. 
SUS, ON THE CASPIAN AND BLACK SEAS, especially in 
Daghestan, and on the Frontiers of Persia and Turkey, in 1871. By 
GEN. SIR ARTHUR CUNYNGHAME, K.C.B. With Maps and 
Illustrations. 8vo. 18s. 


RECORDS OF THE ROCKS; or Notes 
on the Geology, Natural History, and Antiquities of North and South 
Wales, Devon, and Cornwall. By Rev. W. SYMONDS, F.G.S. With 
Illustrations. Crown 8vo. 125. 


A PRIMARY HISTORY OF BRITAIN. 
Schools. Edited by WM. SMITH, 


A MANUAL OF MILITARY AND MAR. 


TIAL LaW. By C.M.CLODE, Sol citor to the ‘‘ War Department.’ 


8vo. 12s. 


THE GALLICAN CHURCH; A HIS- 


TORY OF THE CHURCH OF FRANCE, from the Concordat of 
Bologna, 1516, to the Revolution. By W. HEN LEY JERVIS, M.A., 
Author ba the “ Student’s History of France.” With Portraits. 2 vols 
8vo. 28s. 


A SCHOOL MANUAL OF ENGLISH 
GRAMMAR, with Copious Exercises. By WM. SMITH, D.C.L, 
and THEOPHILUS D. HALL, M.A. Post 8vo. Ne . 

ext week. 


MURCHISON’S SILURIA; a History 


of the Oldest Rocks in the British Isles and other Countries. Fiftt 
Edition. With Maps, Plates, and Woodcuts. 2 vols. 8vo. 18s. 


THE CLEMATIS AS A GARDEN 
FLOWER. With Deccriptions and Directions for their Cultivation. 
By THOMAS MOORE and GEORGE JACKMAN. With Illust 
tions. 8vo. os. 6d. 


UNPUBLISHED LETTERS OF ALEX- 
ANDER POPE. Including yo unknown Letters of Pope, disclosing 
the secret history of the Publication of the Pope and Swift correspon- 
dence. Forming Vol. VIII. of Pope’s Works, Edited by WHITWELL 
Ewin, B.A. ith Portrait. 8vo. 10s. 6d. 


MOTTOES FOR MONUMENTS; or 
Epitaphs selected for General Study and Application. By F. and M. 
A. PALLISER. With Illustrations from Flaxman. Crown 8vo. 
7s. 6a. [Just ready. 


A JOURNEY TO THE SOURCE OF THE 
RIVER OXUS, BY THE INDUS, KABUL, AND BADAKH 
SHAN. By CAPT. JOHN WOOD. A New Edition, with am Essay 
on the Geography of the Valley of the Oxus. By COL. YULE, C.B. 
With Maps and Frontispiece. 8vo. 12s. 


JOHN MURRAY, Albemarle Street. 


Printed by R. Cray, Sons & Tavtor, at 
at the Office, 38 


7 and 8, Bread Street Hill, in the of 
, Bleecker Street, New November 28, 1872. 


London, and published by Macmittan & Co., 
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BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE.—Th: NEXT ANNUAL MEET- 
ING of this Association will be held at BRADFORD, commencing 
Wednesday, September 17, 1273 

President Elect—J. P. JOUL®, Esq., D.C.L., F.R.S. 


G GRIFFITH, M.A, 


Assistant General Secretary, Harrow. 


CHRISTMAS LECTURES. 


ROYAL INSTITUTION of GREAT BRI- 
TAIN, Albemarle Street, W.—Vrefessor ODLING, F.R.S., will celiver 
a Course of Six Lectures, ade pted toa Juvenile Auditory, ‘‘ On Air and 
Gas.” commencing on Suturiay, Dic 28, at 3 o'clock ; to be continued 
on Dec. 31,1872; and Jan. 2 4; 7,9, 1873. Subscription to this Course, 
One Guirea (Children under Sixteen, Huli-a-Guinea) ; to ali the Courses, 
in the Scasoa, ‘I'wo Guineas. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, Albemarle Strect, W.—IThe ACTONIAN PRIZE having 
been adjudic:ted to the Rev. George Herslow and to B. ‘I hompson 


© cation to Mr. Viccent, the Assistant Secretary. 
Dec. 2, 1372. 


SCHOOL OF “RT, SCIENCF, and LITERATURE.—Thirteenth 
Session. Practical rginecring Classes. 
son, Assoc. Inst. 

The Committee of Directors have established there Classes for the 
purpose of affording to Students of Givil and Mechanical Fngineering 


that they may become at once useful to employers, and be enabicd to 


are articled. 

Students will be tought Mechanical Drawing, Estimating and Cal- 
culating, Pattern-making, and constructing machinery for the market. 
Lectures on Theoretical and Practical kngin 
from time to time; Examinations will take place, and Cernficates of 
Preficiency will be uwarded. Extensive Shops and Offices lave been 
fived with the best engineering machincry, for the purposes cf the Class. 
The Session wi'l open on the 6th of January next. 


School, next the Keading Kcom, where cnly can Fupils be inscribed. 
By order of the Committee, 
K. J. SHEN‘ON, Sup. Literary Department. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, Langham Place, each SUNDAY 
AFTERNOON at Four precisely. Sunday, December 8.—Jonn 
Rag, Esq , M.D. LL.D., on “ Arctic Experience; with a description 
of the Esquimaux.” Members’ Annual Subscription, £1. 
at the Door—One Penny, Sixpence, and (reserved seats) One Shilling. 


Lowne, F:q., the Essays of other Candidates wall be Returned ou appli- | 
CRYSTAL FALACE COMPANY’S 


Principal—Mr. J. W. Wit- | 


thorough practical instruction in the rudiments of either pro‘ession, so | 


tike advantage ef opportunities afforded to them during the time they 


Prospectuses can now be had en apphcation in the Cffice of tke | 


Payment 


E. DENT & CO,, 


61, STRAND, AND 34, ROYAL EXCHANGE, LONDON, 


MANUFACTURERS OF 
Chronometers, Watches, Astronomical and 
Turret Clocks, Dipleidoscopes, Azimuth 
and Ships’ Compasses, &c., 

To Iler Majesty, and H.R,II. the Prince of Wales. 
| Makers of the GREAT CLOCK of the Houses of Parliament, 


AND OF THE KEW 


| STANDARD CLOCK cf the Royal Observatory, Greenwich, 


| Price Lists on application. 
| 


| E. DENT & CO., 61, Strand»! 34 and 35, Royal Exchange, 
| (FACTORY : SAVOY SYREET,) LONDON. 


CLIFTON COLLEGE.—The Natural His- 


| tory Mastership will be vacant at Christmas. +J:he Duti s consist of 

| the teaching of Botany, Physical Geography, Geology. &c., the Cura- 

} torship of the Museum and Botanical Garden, and alo =. me elementary 
Mathematical Teaching. Further particulers can be obtained from the 

| Headmaster. 


CLERK TO THE CURATOR OF KEW 


GARDENS.—An Open Competition for one Sivuation will be held in 
London on Decemlcr 31st and folowing days. Candidates wil Le 
eligible who are between 20 and 39 years of age, and v ho are able to 
show that from previous traini: g they are familiar with Gardens g and 
Gardening Accounts. Commencing Salary, £100 per annum, rising to 
£200. Application for the nece-sary form should be made at once to 
the Secretary, Civil Service Commission, Canon Row, Westminster. 


|SECOND ASSISTANT IN THE HER- 

BARIUM, KEW GARDENS.—An Open Competition for one Sit a- 

tion will be beld io Lenéon on December 31st and followirg cays 

Candidates will be cligibile who are between 1€ and 30 years cf age, aid 

who are able to show that from pacvicus treinirg they possess ficie t 
skil! in ng vih He Spcemens, in the use ef the Micro- 
scope, abd in Ciscr minating Letwecn Specics avd Varieties of Plants. 
Salary, £60 pe. envum, rising to £100. Applications fir the recessary 
form sheuld be made at once to the Secretary, Civil Service Commus- 
sion, Cannon Row, Westuniuster. 


eering will be delivered | 


THE REV. L. HENSLEY, Vicar of 
Hitchin, Herts. formely Fellow anc Assistant Tutor of Trinity Col'ege, 
mbridge, receives Pupils to prepare fur the Universit'es, and has new 

a wancy. 
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MACMILLAN AND _ 


ANNOUNCEMENTS. 


A TREATISE ON BUILDING and OR- 
NAMENTAL STONES of GREAT BRITAIN and FOREIGN 
COUNTRIES, arranged according to their Geological Distributions 
and Mineral Characters. With Illustrations of their Application in 
Ancient and Modern Characters. By EDWARD HULL, M.A,, 
F.R.S., Professor of Geology in the Royal College of Science, Dublin. 
Demy 8vo. 125. [This day. 


ON THE TREATMENT OF DISEASES 
OF THE SKIN. With an Analysis of Eleven Thousand Consecutive 
Cases. By Dr. M‘CALL ANDERSON. Crown 8vo. 5s. 

[This day. 


THE DEPTHS OF THE SEA. An Ac- 
count of Investigations conducted on board H.M. Ships Lightning and 
Porcupine, in the years 1868-9, under the scientific direction of W. 
Carpenter, M.D., F.R.S., J. Gwyn Jeffreys, F.R.S., and Wyville Thom- 
son, LL.D., F.R.S. By Dr. Wyvit_e THomson. 

{Shortly. 


PAPERS ON ELECTROSTATICS AND 


MAGNETISM, By Prof. Sir WM. THOMSON, F.R.S. 
[Shortly. 


THE SCIENTIFIC BASES OF FAITH. 


By J. J. MURPHY, Author of ‘‘ Habit and Intelligence in their Con- 
neetion with the Laws of Matter and Force.” 8vo. [Shortly. 


STUDIES IN ZSSTHETICS. By W. H. 


PATER, M.A., Brazenose College, Oxford. {In the Press. 


MACMILLAN & CO., LONDON. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 


: JOHN WHITE, 228, Piccadilly. 
Price ofa single Truss, 16s., 215., 26s. 6d., and 315. 6d. 


» Double ,, 31s 6d., 425., and sas. 6d. \Post-free 
Eins » Umbilical 42s. and ses. 6d. J 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price, 4s. 6d., 7s. 6d., tos., and 16s. each 
Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


THE BREWERS’ GUARDIAN; 


A fortnightly paper devoted to the Protection of Brewers’ Interests in Licensing 
Legal, and Parliamentary matters. 


Revirw or THE MALT AND Hor TrApgs ; AND WINE AND Spirit Trapgs 
REcorbD. 
The Official Organ of the Country Brewers’ Society, 
(Founded 1822.) 

““TheBrewers’ Guardian” is published on the Evenings of every alternate 
Monday, and is the only journal officially connected with brewing interests 

Subscription, 16s. 6d. per annum, post free; Single Copies, rs. each. Res 
gistered for Transmission Abroad. 


Offices—s, Bond Court, Walbrook, London E.C. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 


Edited by Joun ALGERNON CLARKE, Secretary to the Central Chamber of 
Agriculture, 


Devotes specialattention to the discussions and proceedings of the Cham- 
bers of Agriculture of Great Britain (which now number upwards of 
18,00 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, and despatched the same evening 
so as to insure delivery to country subscribers by the first post on Tues- 
day morning. Price 2d., or prepaid, ros. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


THE BROUGH FUND. 


By the death, at the age of 38, of Mr. John Cargill Brough, well known 
in literary and scientific circles, and late principal Librarian of the London 
Institution, five children, ages between 5 and 12 years, have been left quite 
unprovided for. 

‘The following Committee has been formed to raise a Fund for their main- 
tenance and education :— 


Professor Abel, F.R.S. F.C.S. Sir Henry Holland, Bart. M.D, 

Professor J. Attfield, F.C.S. D.C.L. F.R S. 

Thos. Baring, Esq. M.P. F.R.S. Robert Hudson, Esq. F.R.S. 

J. Risdon Bennett, Esq. MD, Professor Huxley, LL.D. F.R.S. 
F.R.G.S. F. H. Janson, Esq. ¥.L.S. 

Professor Bentley, F.L.S. G. D. Leslie, Esq. A.R.A. 

Shirley Brooks, Esq. F.S.A. Arthur Locker, Esq. 

H. B. Brady, Esq. F.C.S. F.L.S. Frederick Locker, Esq. 


P. H. Calderon, Esq. R.A. 
M. Carteighe, Esq. F.C S. 


J. Norman Lockyer, Esq. F.R.S. 
Alfred Marks, Esq. 
Charles Millward, Esq. 


Warren De La Rue, Esq. D.C.L. 
F.R.S. F.C.S. 
Frederick Field, Esq. F.R.S. F.C.S. 


C. W. Fremantle, Esq. 
Professor G. C. Foster, B.A. F.R.S. 


Esq. Ph.D. F.RS. 
Professor Odling, M.B. F.R.S. 
F.C.S. 


A. Esq. Ph.D. F.C.S. 
Professor Michael Foster, M D. W. H. Perkin, Esq. F.R.S. 
F.R.S. F.L.S. Thos. Piper, Esq. 
Professor Frankland, D.C.L. F.R.S. | P. H. Pye-Smith, Esq. M.D. 
J. P. Gassiot, Esq. D.C.L. F.R-S. W. Chandler Roberts, Esq. 
J. H. Gladstone, Esq. Ph.D. I. R.S. | Rev. W. Rogers, M.A. 
F.C.S. W. J. Russell, Esq. Ph.D. F.R.S. 
Professor Guthrie, Ph.D. F.R.S. D. G. Rossetti, Esc 
W. B. Gibbs, Esq. F.R.A.S. Alfred Smee, Esq. ERS. F.C.S. 
D. Hanbury, Esq. F.R.S. F LS. | N. H. Stevens, Esq. M.R.C.S. 
F.C.S. Sir Wm, Tite, C.B. M.P. F.R.S, 
Geo. Waller, Esq. 
Hy. Watts, Esq., B.A. F.R.S. F.C.S. 
| Professor A. W. Williamson, Ph.D. 
F.R.S. 


ulian Hill, Esq. 

“ate Hyde Hills, Esq. F.C.S. 
LS 


F.L.S. 
W. Huggins, Esq. D.C L. F.R.S. 


Treasurer—Sir John Lubbock, Bart. M.P. F.R.S., 15, Lombard Street, 
London, E.C. 

Subscriptions may be forwarded to the Treasurer, as above, to the credit 
of the Brough Fund, or to either of the Honorary Secretaries— Michael 
Carteighe, 172, New Bond Street, Lond n, W.; Alfred Marks, No. 52, 
Cornhill, London, E.C. ; W. Chandler Roberts, Royal Mint, London, E. 


HOLLOWAY’S OINTMENT and PILLS. 
—Winter is usually the season when constitutional weaknesses develope 
themselves. Now is the time for prompt and decisive intervention. 
With Holloway’s twin remedies, applied in conformity with the instruc 
tions folded round them, every invalid may avert the ti.reatened ail- 
ment, and escape both its sufferings and its perils. ‘hese medicaments 
can be safely used by the afflicted of every age, rank, and condition; 
they remove all causes which tend to vitiate the vital fluid ; they reduce 
all disordered functions to regularity; they purify, cool, and heal. 
When indigestion begets wretchedness, and the stomach refuses ready 


ew of its duties, one pill before dinner, and a moderate dose at 
dtime to regulate the bowels, set all right. 
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This day, in imperial 8vo, with Eleven Coloured Plates and 455 Woodcuts, price 315s. 6d. 


THE FORCES OF NATURE: 


A POPULAR INTRODUCTION tothe STUDY of PHYSICAL PHENOMENA, 


By AMEDEE 


GUILLEMIN. 


Translated from the French by Mrs. NORMAN LOCKYER, and Edited with Additions and Notes by 


NORMAN LOCKYER, 


F.R.S. 


CONTENTS. 


BOOK I. 
GRAVITY. 

Chap. I.—Phenomena of Gravity on the Surface of the Earth. 
Chap. II1.—Weight and Universal Gravitation, Chap. IIT. 
Laws of Attraction—Falling Bodies. Chap. 1V.—Laws of 
Gravity—The Pendulum. Chap. V.—Weight of Bodies— 
Equilibrium of Heavy Bodies—Centre of Gravity—The Balance. 
Chap. VI.—Weight of Liquids. —Phenomena and Laws of 
Equilibrium : Hydrostatics. Chap, VII.—Eyquilibrium of Bodies 
immersed in Liquids.—Principle of Archimedes. Chap, VIII. 
—Weight of the Air and of Gases.—The Barometer. Chap. 
IX.—Weight of the Air and of Gases (continued).—Pumps.— 
Mariotte’s Law. —The Air-Pump. 


BOOK II, 
SOUND. 

Chap. I.—The Phenomena of Sound. Chap. II.—Pro- 
duction and Propagation of Sound.—Keflection of Sound. 
Velocity of Sound in Different Media. Chap, III.—Propa- 
gation of Sound.—Phenomena of the Reflection and Refraction 
of Sound. Chap. 1V.—Sonorous Vibrations. Chap. V.— 
Laws of Sonorous Vibrations, in Strings, Rods, Pipes, and 
Plates. Chap. VI.—Propagation of Sound in Air.—Sound 
Waves. Chap. VII.—Musical Sounds.—The Gamut or Musical 
Scale. Chap. VIII.—Optical Study of Sounds. Chap. IX — 
Quality of Musical Notes. Chap. X.—Hearing and tke Voice. 

BOOK III. 
LIGHT. 

Chap. I.—Sources of Light on the Surface of the Earth. Chap. 
II.—The Propagation of Light in Homogeneous Media. Chap. 
Ill.—Photometry. Measuring the Intensity of Light Sources. 
Chap. IV.—Reflection of Light. Chap. V.—Refraction of 
Light—Chap. VI.—Refraction of Light.—Prisms and Lenses. 


; Chap. VII.--Colours : the Colours of Light Sources, and of 
Non-luminous Bodies.—Dispersion of Coloured Rays, Chap. 
VIII.—Colours. Chap. 1X.—Lines of the Solar Spectrum. 
Chap. X.—Solar Radiations.—Calorific, Luminous, and Chemi- 
cal. Chap. Chap. XI1.—What is 
Light? Chap. XILI.—Interference of Luminous Waves.— 
Phenomena of Diffraction.—Gratings. Chap. X1V.—Colours of 
Thin Plates. Chap. XV.—Double Refraction of Light. Chap. 
XVI.—Polarization of Light. Chap. XVII.—Chromatic Polar- 
ization, Chap. XVIII.—The Eye and Vision, 

BOOK IV. 
HEAT. 

Chap. I.—Dilatation—Thermometers. Chap. II.—Measure 
of Expansion. Chap. III.—Effects of Variations of Temper- 
ature: Changes in the State of Bodies. Chap. 1V.—Propa- 
gation of Heat.—Radiant Heat. Chap. V.—Transmission of 
feat by Conduction. Chap. VI.—Calorimetry.—Specific Heat 
of Bodies. Chap. VII.—Sources of Heat. Chap, VIII.— 
IIeat a Species of Motion. 

BOOK. V. 
MAGNETISM. 

Chap. I.—Magnets. 

BOOK VI. 
LECTRICITY. 

Chap. I.—Electrical Attraction and Repulsion. Chap. II.— 
Electrical Machines. Chap. III.— Leyden Jar.—Electrical 
Condensers. Chap.,1V.—The Pile or Battery.—Electricity 
Developed by Chemical Action. Chap. V. -Electro-Magnetism. 
Chap. VI.—Phenomena of Induction. Chap. VII.—The Elec- 
tric Light. 

BOOK VII 
ATMOSPHERIC METEORS. 


Sust Published, in 2 vols. crown 8vo, price 28s., with upwards of 100 Illustrations. 


THE BEGINNINGS OF LIFE. 


BEING SOME ACCOUNT OF 
THE NATURE, MODES OF ORIGIN, AND TRANSFORMATIONS OF LOWER ORGANISMS. 
By H. CHARLTON BASTIAN, M.D., F.R.S. 


From the Lancet.—‘‘ We commenced Dr. Bastian’s luminous treatise with 
4 strong bias in favour of the old notion of ome vivum ex ove. We close it 
feeling that he has adzost persuaded usto believe in spontaneous generation. 
+ « « . Wecordially recommend the volumes to our readers as presenting 
by far the fullest exposition of the doctrines of spontaneous generation, that 
tas yet been published, and as containing views that will undoubtedly exer- 
Cise a powerful influence on many departments of biology.” 


“The work opens a new world both to biologists and microscopic students, 
and we recommend everyone interested in those great problems and possess 
ing a microscope, to lose no time in purchasing this book, and in carrying 
out and pursuing still further the new ficld of investigation thus opened.” — 
Standard. 


| 
| 


“ It is not too much to say that, if its main conclusions are established, it 
will create a revolution in organic philosophy of equal importance with that 
which was effected by Mr. Darwin, whose observations and most important 
theories will, however, remain unaffected by it . Every lover of science 
must admire the courage and energy with which Dr, Bastian has taken up 
an unpopular subject, the skill and p atience with which be has experimented, 
the labour which he has bestowed in collecting the records of widely 
scattered and almost forgotten observations, and the logical force as well as 
the philosophical spirit with which he has worked out his conclusions. It is 
a book that cannot be ,ored, and must inevitably lead to renewed discus- 
sions and repeated observations, and through these to the establishment of 
truth."—Mr. A. R. in Nature. 


MACMILLAN & CO., London. 
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SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
DrrecteD sy ARTHUR VACHER. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING, | The subjects of the above 
Examinations can be studied either Privately or in Classes, Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


ROYAL POLYTECHNICINSTITUTION, 


REGENT STREET, W. 


LABORATORY and CLASS ROOMS are now open for ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with Patents 
Conducted. Classes are now forming in er ry: ,» Physics, and Steam.— 
For lees and Syllabus apply to Prof. E. V. GAR INER, F.A.S., M.S.A., 
at the Institution. 


TISLEY AND SPILLER, 
SCIENTIFIC INSTRUMENT MAKERS 


172, BROMPTON ROAD, S.W., 


HAVE OPENED the above premises for the Manufacture 
and Sale of Philosophical Ap; aratus, with the most modern 
Improvements in Electricity, Magnetism, Spectrum Analysis, &c. 


M. JACKSON, 


(Son of J. B. Jackson, of the late Firm of Jackson and Townson, 
MANUFACTURER AND IMPORTER OF 


SCIENTIFIC APPARATUS & PURE CHEMICALS 


65, BARBICAN; LONDON, E.C. 


EVERY REQUISITE FOR THE FITTING UP OF CHEMICAL, 
METALLURGICAL, AND PHYSICAL LABORATORIES. 
Sets of Scientific Apparatus of Every Description trom 
7s. 6d. to £10 10s. 

Price Lists, Post FREE, ON APPLICATION. 


Orders amounting to he and upwards. delivered free to any Railway 
Station in England ani Wales. 


NOTICE. 


W. LADD & GO,, 
SCIENTIFIC INSTRUMENT MAKERS, 


11 & 12, BEAK STREET, REGENT STREET, 


Have opened a Branch Establishment for the convenience of Students 
and others visiting the Science and Art Department, Kensington, at 
199, Brompron Roap, S.W., and by increased facilities will be able 
to supply at short notice any apparatus required, including the gene- 
ral stock of opticians. 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS, 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester. 


Every Description of Apparatus, Bottles, Pure and Commercial 
Chemicals, &c. 


NEW AND REVISED PRICE LISTS FREE BY POST ON 
APPLICATION. 


Orders exceeding 4os. in value delivered ree to any Railway Station in 


WORKS BY THE LATE SIR GEORGE 
RAMSAY, BART. 


PRINCIPLES of PSYCHOLOGY, 8 

INTRODUCTION to MENTAL putt OSOPHY, “Bvo... 
ANALYSIS and THEORY of the 
INSTINCT and REASON, crown Svo. ... exe 
The MORALIST and POLITICIAN, post 8vo. . eco tee 
ONTOLOGY, or THINGS EXIST TING, crown 80. 
CLASSIFICATION of the SCIENC ES, 4 ae 
DISQUISITION on GOVERNMENT, 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


of 
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THE ZOOLOGIST. 
A MONTHLY JOURNAL OF NATURAL HISTORY. 
Conducted by Epwarp Newman, F.L.S. F.Z S. &c. 

The Zoologist was established in 1843 to record and preserve observations 
on subjects similar to those treated of in White's *‘ Natural History of Sel- 
rne,”” and the success which has attended it is sufficient proof that its plan 
is acceptable to “ out-of-door naturalists ;” those who delight in observing 
the menners, habits, the private lives, the migrations, movements, nests, 
young and food of animals: It contains original pape:s and records of facts 
relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, together with 
notices of recent works on every branch of Natural History. ‘The editor 

has been assisted by more than two hundred of our very best zoologists. 

‘Published on the First of every Month. 
PRICE ONE SHILLING. 


JOHN VAN VOORST, 1, Paternoster Row. 


NEWMAN’S ENTOMOLOGIST, 


A MONTHLY ILLUSTRATED TOURNAL OF BRITISH INSECTS. 
Conducted by Epwarp NEWMAN, F. LS. F.Z.S. &c., 
Late President of the E gical Society. 

The objects of the Entomologist are to give every information about In- 
sects ; more especially to work out the history of those which attack Fruit 
and Forest Trees, Vegetables, Root and Seed Crops, Greenhouse and Gar- 
den Plants, with a view to suggesting remedies. Notes, Observations, and 
Queries on every branch of the S:icnce are solicited. To pres-rve a con- 
tinuous record of the occurrence of rarities. To improve co'lections by 
offering a ready medium tor the exchange of specimens. 

Published on the First of every Month. 
PRICE SIXPENCE. 
SIMPKIN, MARSHALL, and Co , Stationers’ Ha'l Court. 


*,* Subscriptions for one year, post f-ee, Six Shillings, payable in advance 
to Edward N ewman, 9, Devonshire Street, Bishopsgate, Prepayment by 
the year effectually es the p ility of irregular delivery by provin- 
cial booksellers, 


MICROSCOPIC OBJECTS. 
CHOICE PREPARATIONS of Forami- 


nifera, Echinodermata, Mollusca, and every division cf the Animal, 
Vegetable, and Mineral Kingdoms. 

Foraminifera from Greek Archipelago ; Pedicellaria of Echinus, Prittle 
Star Fish (Ophiocoma neglecta); Palate of Ormer (//aliotis tuberculata); 
Palate of Squid (Loligo vulgaris), Post free, 13 stamps each. 

Catalogue of Collections in British Geology, Conchology, Microscopy &c. 


post free on application to THOS. D. KUSSELL, 37, Arundel Street 
London, W.C. 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by Witttam Rosinson, F.L.S., Author of 
** Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” ‘“‘ The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de 
partment of Gardening are contributors to its pages. 


The following are some of the subjects regularly treated of in its pages:— 


The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens 

The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 
Room and Window Gardens. The Greenhouse and 
Notes and Questions. The Household. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 


Tue GARDEN may be obtained through all Newsagents and at the Railway 
Bookstalls, at 4@. per copy. It may also be had direct from the Office at 55 
fora Quarter, gs. od. for a Half-year, and 19s. 6d. for a Year, in ad- 
vaace ; and in Monthly Parts. Specimen Copies (post-free), 4 4« 


England. 


37, Southampton Street, Covent Garden, W.C. 


Printed by R Cray, Sons & Taytor, at 7 and 8, Bread Street Hill, in the City of London, and published by Macmittan & Co., 
at the Office, 38, Bleecker Street, New York, —Tuerspay, Decemler 5, 1872. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


** To the solid grouna 
Of Nature trusts the mind which builds for aye,”—WoRDSWORTH 


No. 163, VOL. 7] 


THURSDAY, DECEMBER 12, 1872 


Registered as a Newspaper at the General Post Office. 


[All Rights are Reserved. 


ANTHROPOLOGICAL INSTITUTE of 


GREAT BRITAIN and IRELAND, 4, St. Martin’s Place, Trafalgar 
Square. Tuesday, 17th inst., at 8 p.m. 


Papers to be read :— 
1.—‘ Origin of Serpent-worship.” C. Staniland Wake, Esq. 
2,—‘ The Garo Hill Tribes.” Major Godwin-Austen. 
3-—“ The Kojahs of Southern India.” Dr. John Shortt. 
+S. ———— Inhabitants of Brazil.” Captain Burton and M. H. 
rber, 


J. FRED. COLLINGWOOD, Secretary. 


LONDON INSTITUTION, FINSBURY 


CIRCUS. —The Board of Management are about to appoint a Librarian 
and Superintendent of the Establishment. Gentlemen desirous of be- 
coming Candidates may procure the requisite form from the Honorar 
tary, and are requested to forward their application, together wit 
any testimonials they may = to e/a, on or before December 21st. 
order, 
’ THOS. PIPER, Hon. Sec. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, Langham Place, each SUNDAY 
AFTERNOON at Four precisely. Sunday, December 15.—JoHNn 
S. Bristowr, Esq., M.D. (London), Examiner in Medicine to the 
University of London, on *‘ The Ear; and how we hear.” Members’ 
Annual Subscription, 41. Payment at the Door—One Penny, Six- 
pence, and (reserved seats) One Shilling. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 


DrrecTepD sy ARTHUR VACHER. 


SECOND ASSISTANT IN THE HER- 
BARIUM, KEW GARDENS.—An Open Competition for one Situa- 
tion will be held in London on December 31st and following days 
Candidates will be eligible who are between 18 and 30 years of age, and 
who are able to show that from previous training they possess sufficient 
skill in dealing with Herbarium Specimens, in the use of the Micro- 
Scope, and in discriminating between Species and Varieties of Plants. 

ry, £60 pe. annum, rising to £100. Applications for the necessary 
form should be made at once to the Secretary, Civil Service Commis- 
sion, Cannon Row, Westminster. 


THE REV. L. HENSLEY, Vicar of 


Hitchin, Herts, formerly Fellow and Assistant Tutor of Trinity College, 


Cambridge, receives Pupils to prepare for the Universities, and has now 
a Vacancy. 


CLERK TO THE CURATOR OF KEW 


GARDENS.—An Open Competition for one Situation will be held in 
London on December 31st and following days. Candidates will be 
eligible who are between 20 and 30 years of age, and who are able to 
show that from previous training they are familiar with Gardening and 
Gardening Accounts. Commencing Salary, £100 per annum, rising to 
4200. Application for the necessary form should be made at once to 
the Secretary, Civil Service Commission, Cannon Row, Westminster, 


MATHEMATICS and PHYSICS.—Mr. F. 
HUME TALBOT, M.A., late Junior Student of Christ Church, Ox- 
ford, First-Class in Mathematics and Natural Science, receives a few 
PUPILS, in a country home, and prepares them for the Universities 
and the Scientific Professions, For terms and further particulars apply 
to Mr. F. H. Talbot, Speen, Newbury, Berks, 


J. C. STEVENS, 
SCIENTIFIC, NATURAL HISTORY, 
AND HORTICULTURAL SALE ROOMS, 
38, KING STREET, COVENT GARDEN, LONDON. 


ESTABLISHED 1760. 


SALES BY AUCTION NEARLY EVERY DAY 
Catalogues on application. 


TISLEY AND SPILLER, 
SCIENTIFIC INSTRUMENT MAKERS 


172, BROMPTON ROAD, S.W., 


HAVE OPENED the above premises for the Manufacture 
and Sale of Philosophical Apparatus, with the most modern 
Improvements in Electricity, Magnetism, Spectrum Analysis, &c. 


NOTICE. 


W. LADD & CO., 
SCIENTIFIC INSTRUMENT MAKERS, 


11 & 12, BEAK STREET, REGENT STREET, 


Have opened a Branch Establish t for the con' 


e of Students 


and others ‘visiting the Science and Art Dep , K ton, at 
199, Brompton Roan, S.W., and by increased facilities will be able 
to supply at short notice any apparatus required, including the gene- 
ral stock of opticians, 
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No. 18, KING WILLIAM 


THE CORPORATION OF THE 


SCOTTISH PROVIDENT INSTITUTION, 


No, 6, ST. ANDREW SQUARE, EDINBURGH. 


STREET, LONDON, E.C. 


As regards ECONOMY, SAFETY, and EQUITY, three most important elements in the constitution of a Life Assurance Office—a comparison will 


show that this Institution holds a very advantageous position. 


The PREMIUMS are on so moderate a scale, that at early and middle ages, £1,200 or £1,250 may be assured rom the first for the same yearly pay- 


ment which would elsewhereassure £ 1,000. 


The whole Surptus (or profit) is divided among the Assured : and in its apportionment the sae and equitable rule is adopted, that those only share 
who have paid in premiums, with interest, a sum equal to their original assurance—no share being given te those by whose early death there is a Loss. 
The effect of reserving the whole for the survivors (who will, however, comprise more than half the members) is, that their shares are necessarily 
greater than by the usual mode of division, And in this way Policies which have shared at thice septennial investigations have increased from £1,000— 


to £1,400, £1,600, and even to £1,800 


The ACCUMULATED FUNDS now exceed £1,970,000. Notwithstanding its moderate rates, no Office of the same age has so large a fund, 
or shows so largea yearly increase. ‘The increase in the last three years has been £ 400,000. 


Full Statements, with Tables of Rates, may be had on application. 


NEW BOOKS. 
A TREATISE ON BUILDING and OR- 


NAMENTAL STONES of GREAT BRITAIN and FOREIGN | 
COUNTRIES, arranged according to their Geological Distributions | 


and Mineral Characters. With Illustrations of their Applicaiion in 
Ancient and Modern Characters. By EDWARD HULL, M.A., 
F.R.S., Professor of Gerlogy in the Royal College of Science, Dublin. 
Demy 8vo. 12s. (This day. 


PAPERS ON ELECTROSTATICS AND 
MAGNETISM, By Prof. Sir WM. THOMSON, F.R.S. sii 


THE SCIENTIFIC BASES OF FAITH. 
By J. J. MURPHY, Author of ‘* Habit and Intelligence in their Con- 
neetion with the Laws of Matter and Force.” 8vo. [Shortly. 


MACMILLAN & CO., LONDON. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 


Edited by Joun ALGrRNoN CLARKE, Secretary to the Central Chamber of 
Agriculture, 


Devotes specialattention to the discussions and proceedings of the Cham- 
bers of Agriculture of Great Britain (which now number upwards of 
18,00 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, and despatched the same evening 
so as to insure delivery to country subscribers by the first post on Tues- 
day morning. Price 2d., or prepaid, ros. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOG-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn Gung. sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 


JOHN WHITE, 223, Piccadilly. 
Price of asingle Truss, r6s., 215., 26s. 6d@., and 315. 6d. 


»  Double,, 315 6d., 425., and 525. 6d. 
Umbilical 42s. and 52s. 64. 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
= ing. Price, 4s. 6d., 78. 6d., 105., and 16s. each 

ostage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by W1Lt1AmM Rostnson, F.L.S., Authoro 
** Hardy Flowers,” ‘Alpine Flowers for English Gardens,” ‘The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 

| partment of Gardening are contributors to its pages. 


The following are some of the subjects regularly treated of in its pages:— 


The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 
Room and Window Gardens. The Greenhouse and 
Notes and Questions. | The Household. 
Market Gardening. | ‘The Wild Garden. 
Trees and Shrubs. | The Kitchen Garden. 


Tue GARDEN may be obtained through all Newsagents and at the Railway 
| Bookstalls, at 4d. per copy. It may also be had direct from the Office at 5s, 
for a Quarter, 9s. 9d. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance ; and in Monthly Parts. Specimen Copies (post-free), 4}¢. 


37, Southampton Street, Covent Garden, W.C. 


THE BREWERS’ GUARDIAN: 


A fortnightly paper devoted to the Protection of Brewers’ Interests in Licensing 
gal, and Parliamentary matters. 


Review OF THE MALT AND Hop TRADES ; AND WINE AND SPIRIT TRADES 
REcorb. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 

“*TheBrewers’ Guardian” is published on the Evenings of every alternate 
Monday, and is the only journat officially connected with brewing interests 
Subscription, 16s. 6d. per annum, post free; Single Copies, rs. each. Re- 
i d for Tr ission Abroad. 


Offices—s, Bond Court, WaJbrook, London E.C. 


HOLLOWAY’S PILLS.—Nothing Better. 


—After a!l that has been talked or written about the removal of nervous 
infirmities, ample experience has fully demonstrated that these invalu- 
able Pills exercise a greater and more beneficial influence over these 
multifarious and disheartening disorders than any other medicines. 
The action of Holloway’s Pills is thoroughly consonant with reason. 
They completely cleanse the blood, relieve both head and stomach of 
all faulty functions, expel all oppressive accumulations from the bowels, 
and purify both solids and fluids. With the blood perfect, and all 
poisons purged from the system, regularity must prevail throughout the 
body, aches and pains must cease, healthful energy must supplant 
weariness, and the shaky nerves must regain their wholesome tone. 


& R Y 3 ‘*A most delicious and valuable article.” 
Standard, 
It is the very finest Cocoa ever offered 
to the public.” —Court Circular. 


a delicious, and nourishing with delicate 
and fine aroma, it ce 'y surpasses anythin, has yet b ffered ta 
the public.”—London Mirror. 
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THE OCEAN SURVEY EXPEDITION. 


THE DEPTHS OF THE SEA. 


An Account of the General Results of the Dredging Cruises of H.V.S. Zightning and Porcupine during the summers of 1868-9-70, 
under the scientific direction of Dr, Carpenter, F.R.S., J. Gwyn Jeffreys, F.R.S., and Dr. Wyville Thomson, F,R.S. 


BY C. WYVILLE THOMSON, F.R.S. 


Head of the Scientific Staff of Civilians in the“ Challenger” Expedition. 
With Numerous Illustrations and Maps. [ Shortly. 


This day, in imperial 8vo, cloth, extra gilt, price 31s. 67¢., Illustrated by Eleven Coloured Plates 
and 455 Woodcuts. 


THE FORCES OF NATURE: 


A POPULAR INTRODUCTION tothe STUDY of PHYSICAL PHENOMENA, 
By AMEDEE GUILLEMIN. 


Translated from the French by Mrs. NORMAN LOCKYER, and Edited with Additions and Notes by 


J. NORMAN LOCKYER, F.RS. 


CONTENTS. 


Book I, Gravity.—Book II. Sound.—Book III. Light—Book IV. Heat.—Book V. Magnetism.—Book VI, 
The Electric Light.—Book VII. Atmospheric Meteors, 


“This book is a luxurious introduction to the study of the physical sciences. M. Amédée Guillemin, in his splendid work on 
‘The Heavens,’ has popularized some of the greatest discoveries of astronomy, and the present work will do the same for physics. 
The method of pictorial illustration, accompanied as it is by descriptions of singular clearness, makes the experiments as easy to 
understand as though they were actually performed before the reader. ‘There are 455 of these woodcut illustrations, all well 
executed, and so admirably fitted to the text as to make the book interesting to young people, while it is at the same time worthy 
ofthe notice of the student. M. Guiilemia has found an excellent translator im Mrs. Norman Lockyer, while the editorship of 
Mr. Norman Lockyer, with*his notes and additions, are guarantees, not only of scientific accuracy, but of the completeness and 
lateness of the information.” —Daily News. 


In 2 vols. crown 8vo, price 28s., with upwards of 100 Illustrations. 


THE BEGINNINGS OF LIFE. 


BEING SOME ACCOUNT OF 
THE NATURE, MODES OF ORIGIN, AND TRANSFORMATIONS OF LOWER ORGANISMS, 
By H. CHARLTON BASTIAN, M.D., F.R.S. 


“ It is not too much to say that, it its main conclusions are established, it 
will create a revolution in organic philosophy of equal importance with that 
which was effected by Mr. Darwin, whose observations and most important 
theories will, however, remain unaffected by it .. . . Every lover of science 
must admire the courage and energy with which Dr. Bastian has taken up 
an unpopular subject, the skill and patience with which he has experimented 
the labour which he has bestowed in collecting the records of widely 
scattered and almost forgotten observations, and the logical force as well as 


From the Lancet.—‘ We commenced Dr. Bastian’s luminous treatise with 
a strong bias in favour of the old notion of ome vivum ex ovo. We close it 
feeling that he has aZmost persuaded usto believe in spontancous generation. 
ec We cordially recommend the volumes to our readers as presenting 
by far the fullest exposition of the doctrines of spontaneous generation, that 
has yet been published, and as containing views that will undoubtedly exer- 
cise a powerful influence on many departments of biology.” 


“The work opens a new world both to biologists and microscopic students, the philosophical spirit with which he has worked out his conclusions. It is 
and we recommend everyone interested in those great problems and possess a book that cannot be ignored, and must inevitably Jead to renewed discus- 
ing a microscope, to lose no time in purchasing this book, and in carrying sions and repeated observations, ant through these to the establishment of 
bn A Pursuing still further the new field of investigation thus opened.”— | truth.”—Mr. A. R. Watvace in Nature. 
plandarda, 


MACMILLAN & CO., London. 
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ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING, The subjects of the above 
Examinations can be studied either Privately or in Classes, Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Sireet, W. 


ROYAL POLYTECHNIC INSTITUTION, 


REGENT STREET, W. 

LABORATORY and CLASS ROOMS are now open for ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with Patents 
Conducted. Classes are now forming in.Chemistry, Physics, and Steam.— 
For Fees and Syllabus apply to Prof. E. V. GARDNER, F.A.S., M.S.A., 
at the Institution. 


Just published, 
THE NATURAL HISTORY and SCIEN- 


TIFIC BOOK CIRCULAR (No. 4), comprising Valuable New and 
Secondhand Works on Agriculture, Horticulture, and Rural Affairs, 
Anatomy and Medicine, Botany, Entomology, General Natural His- 
tory, Ornithology, &c. 


WILLIAM WESLEY, 28, Essex Street, Strand, London. 


Now ready, price 1s. 


A TABLE showing at a glance the Rela- 


tive Values of different Articles of Food i in Common Use, and espe- 
cially useful at the present time, as giving the Best and most Econo- 
mical Substitutes for Meat and Potatoes. 


Compiled by CHARLES EKIN, F.C.S. 
J. and A. CHURCHILL, New Burlington Street. 


FLETCHER’S NEW UNIVERSAL 
FURNACE (GAS), 


For Muffles, Crucibles, Ladies, and all purposes required in a Chemical 
Laboratory, working with certainty at any definite temperature required, up 
to or 

EXCEEDING THE FUSING POINT OF CAST IRON 


without blast or attention. It may be used on a sitting-room table, and will 
use 4 or’S ozs. of cast iron in 35 minutes, the crucible and its contents being 
visible the whole time. 
Hot Blast Blowpipes and other Specialitiesin Laboratory apparatus. Sec- 
tional drawings and description free by post. 
T. FLETCHER, F.C.S., 15, Bold Street, Warrington. 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester. 


Every Description of Apparatus, Bottles, Pure and Commercial 
Chemicals, &c. 


NEW AND REVISED PRICE LASTS FREE BY POST ON 
APPLICATION. 


Orders exceeding 40s. in value delivered ree to any Railway Station in 
England. 


M. JACKSON, 


(Son of J. B. Jackson, of the late Firm of Jackson and Townson, 
MANUFACTURER AND IMPORTER OF 


SCIENTIFIC APPARATUS & PURE CHEMICALS 
65, BARBICAN, LONDON, E.C. 


EVERY 
MET. 


UISITE FOR THE FITTING UP OF CHEMICAL, 
URGICAL, AND PHYSICAL LABORATORIES. 


Sets of Scientific of Every Description trom 
. 6d, to £10 105. 
PRICE nai ‘Post FREE, ON APPLICATION. 
Orders amounting to he and upw: ards delivered free to any Railway 


NEW SCHOOL ZOOLOGY. 
Just published, in fcap. 8vo, price 5s., 


ELEMENTS OF ZOOLOGY for the Use 
of Schools and Science Classes. By ANDREW WILSON, Lecturer 
on Zoology, Edinburgh. Illustrated with numerous Wood Engravings. 


Edinburgh: A. & C. BLACK. 
London: LONGMANS & CO. 


NEW EDITION OF JUKES’S SCHOOL GEOLOGY. 
Nearly ready, in fcap. 8vo, illustrated, 
JUKES’S SCHOOL MANUAL OF GEo. 


LOGY. _ New Edition. Edited by A. J. Jukes Browne, St. John’s 
College, Cambridge. 


Edinburgh: A. & C. BLACK. 


WORKS BY THE LATE SIR GEORGE 
RAMSAY, BART, 


PRINCIPLES of PSYCHOLOGY, 8 “ 

INTRODUCTION to MENTAL PHILOSOPHY, & 8vo... 
ANALYSIS and THEORY of the 8vo. 
INSTINCT and REASON, crown 8vo. . 0 
The MORALIST and POLITICIAN post 8vo. 
ONTOLOGY, or THINGS crown8vo. 
CLASSIFICATION of the SCIENCES, 4to. 
DISQUISITION on GOVERNMENT, post 8vo. w+ 


London: LONGMANS, GREEN, & CO., Paternoster 


SYSTEMA NATURA NON APUD LINNUM. 
On Monday, Dec. 23, in royal 4to, price One Guinea, 
GROTESQUE ANIMALS, invented, de- 


scribed, and portrayed by E. W. COOKE, R.A. F.R.S. F.G.S, 
F.Z.S., &c., in Twenty-four Plates, with Elucidatory Comments, 


London: LONGMANS & CO., Paternoster Row. 


In 8vo, with Six Lithographic Illustrations (One Coloured) and Two Wood 
cuts, price 14s. cloth, 


MEDICO - CHIRURGICAL TRANSAC- 
TIONS published by the Royal Medical and Chirurgical Society of 
London. _Vol. LV. or Second Series, Vol. XX XVII. for the year 1 
=e Index to the first 53 vols. from 1805 to 1870, in 8vo, price 
7s 

London: LONGMANS, GREEN, & CO., Paternoster Row. 


This day is published, 
A MANUAL OF PALAZONTOLOGY, 


For the Use of Students. 
By H. ALLEYNE NER PGS, -D. M.A. D.Sc. Ph.D. 


Professor of Natural History and Botany in "University College, Toronto. 
Crown 8vo, with 400 Engravings, price rss. 
WILLIAM BLACKWOOD & SONS, Edinburgh and London. 
Of whom may be had, by the same Author, 
Manual of Zoology. Gum 8vo, 243 Illustrations. Second Edition, 128, 64, 
Introductory Text-Book of Zoology for Schools. 127 Illustrations. * °35. 6d, 
Advanced Text-Book of Zoolo; 153 Illustrations. 6s. 
Introduction to the Study of jology. 39 Illustrations. 5s. 


CHANGE OF PUBLISHERS. 
On the rst of every Month, pp. 32, 8vo, with at least One Plate, 


THE JOURNAL OF BOTANY; 
BRITISH AND FOREIGN, 
Edited by Henry Fao M.B, F.L.S., British Museum, assisted by 
J. G. Baker, F. L.S., Royal ‘Herbarium, Kew. 
Subscriptions for 1873 (12s. post free in the United Kingdom) ) payables 
advance to the publishers, Messrs. Ranken and C 2., Drury House, for 
jume 


Mary-le-Strand, —_ W.C., of whom may be ol 
1872 (price 16s. 6d. in cloth) ; also covers for the volume (price 1.) 


Station in England and Wales, 


and back 


Printed by R jCtay, Sons & Tayior, at 7 and 8, Bread Street 
at the Office, 38, Bleecker Street, New Y: 


Hill, in th of London, and published by Macmittan & 
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‘© 70 the solid grouna 
Of Nature trusts the mind which builds for aye.”—Wodswortit 
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ROYAL AGRICULTURAL SOCIETY OF DENT &CO 
ENGLAND. 


61, STRAND, AND 34, ROYAL EXCHANGE, LONDON, 
POTATO-DISEASE. 


The time for the reception of Essays competing for Lord Cathcart’s Prize 
of £100 bas been extended to Movember 1st, 1873. MANUFACTURERS VF 
By order of the Council, I er < he As ni 
Secretory, Chronometers, Watches, stronomical and 
12, Hanover Square, London. W. Turret Clocks, Dipleidoscopes, Azimuth 
and Ships’ Compasses, &c., 
SCHOOL OF CHEMISTRY, To Her Majesty, and H.R.H. the Prince of Wales. 


20, GREAT MARLBOROUGH STREET, Makers of the GREAT CLOCK of the Houses of Parliament, 


AND OF THE NEW 


LONDON, W. STANDARD CLOCK of the Royal Observatory, Greenwich. 


Dirtctrp sy ARTHUR VACHER. Lich on 


ROYAL POLYTECHNICINSTITUTION, | E. DENT & CO., 61, Strand, and 34 and 35, Royal Exchange 
REGENT STREET, W. (FACTORY : SAVOY STREET,) LONDON. 


LABORATORY and CLASS ROOMS are now open for ANALYSES. 
ls and Class and Private Studies. Investigations connected with Patents 
Conducted. Classes are now forming in Chemistry, Physics, and Steam.— 
For Fees and Syllabus apply to Prof. E. V. GARDNER, F.A.S., M.S.A., 


tation. TISLEY AND SPILLER, 
CLERK TO THE CURATOR OF KEW SCIENTIFIC INSTRUMENT MAKERS 


GARDENS.—An Open Competition for one Situation will be held in 72 J 

auton = December 31st and fo lowing days. Candidates will be 172, BROMPTON ROAD, S.W., 

ehgible who are between 20 and 30 years of age, and who are able to . P 

show that from previous training they are familiar with Gardening and HAVE OPENED the above premises for the Manufacture 

Selary. per annum, risingto and Sale of Philosophical Apparatus, with the most modern 
200. Application for the necessary form should be made at once to | Improvements in Electricity, Magnetism, Spectrum Analysis, &c. 

the Secretary, Civil Service Commission, Cannon Row, Westminster. MAS 


SECOND ASSISTANT IN THE HER.-| MATHEMATICS and PHYSICS.—Mr. F. 


RARIUM, KEW GARDENS.—An Open Competition for one Situa- | HUME TALBOT, M A., fate Junior Student of Christ Church, Ox- 
tion will be held in London on December 31st and following days | ford, First-Class in Mathematics and Natural Science, receives a few 
Candidates will be eligible who are between 18 and 30 years of age, and | PUPILS, in a country home, and prepares them for the Universities 
who are able to show that from previous training they possess sufficient and the Scientific Professions. For terms and further particulars apply 
skil! in dealing with Herbarium Specimens, in the use of the Micro- to Mr. F. H. Talbot, Speen, Newbury, Berks, 


scope, and in discr minating between Species and Varieties of Plants. 
Salary, £60 pe. anrum, rising to £100. Applications for the necessary _ 
form should be made at once to the Secretary, Civil Service Commis- 


sion, Cannon Row, Westminster. 

NATURAL SCIENCE AT OXFORD AND 
: an experienced and successful Teacher, prepares Three Resident Pupils 
THE ‘ REV. L. HEN SLEY, Vicar of for the Entrances, Natural Science Scholarships, and Exhibitions (value 
Hitchin, Herts, formerly Fellow and Assistant Tutor of Trinity College, £40 to £95 per annum), now given regularly at most of the Colleges.— 
av, bridge, receives Pupils to prepare for the Universities, and has now een M.A., Messrs. Kerslake and Co., Queen’s Road, Clifton, 

acancy. Bristol. 
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THE TELEGRAPHIC JOURNAL. 


Published on the 15th of each month. Now ready, No. IL, Price 6d. 
—Government Control of Telegraphs: Operators’ Salaries. —General 
Eardley Wilmot on Telegraphy.—On Ohm’s Law and Kirchhoff’s Corol- 
laries By Robert Sabine, (Four woodcuts. )—Sir Charles Wheat- 
stone’s Automatic System. (Six woodcuts.)—Cable Signalling. By G. 
K. Winter, F.R.A.S.—M. Plantés New Secondary Battery. (Two 
woodcuts.)—Improved Grove’s Battery. By Horatio Yeates. —Pheno- 
mena of Lightning. By Father Secchi.—Electrical Resistances. Ry 
Walter Hall.—Students’ Column.—Proceedings of Societies.—Electrical 
Science in Foreign Journals.—Telegraph Share List.—City Notes.— 
Register of New Patents, &c. &c. . 


London : HENRY GILLMAN, Boy Court, Ludgate Hill, E.C. 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by Witt1am Rosinson, F.L.S., Author o 
** Hardy Flowers,” ‘Alpine Flowers for English Gardens,” “‘The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are cantributors to its pages. 


The following are some of the subjects regularly treated of in its pages :— 


The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 
Room and Window Gardens. The Greenhouse and 
Notes and Questions. The Household. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 


Tue GARDEN may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 4¢. per copy. It may also be had direct from the Office at 5s. 
for a Quarter, 9s. 9¢@. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance ; and in Monthly Parts. Specimen Copies (post-free), 4 


37, Southampton Street, Covent Garden, W.C. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 


Edited by Joun ALGeRNnon CLARKg, Secretary to the Central Chamber of 
Agriculture, 


Devotes specialattention to the discussions and proceedings of the Cham- 
bers of Agriculture of Great Britain (which now number upwards of 
18,00 members), besides giving original papers*on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, and despatched the same evening 
so as to insure delivery to country subscribers by the first post on Tues- 
day morning. Price 2d., or prepaid, ros. a year post free. 


Published by W. PICKERING, ar, Arundel Street, Strand, W.C. 


HOLLOWAY’S OINTMENT and PILLS. 


~—Relief and Remedy.—It is useless here to enter into the question how 
this Ointment works such astounding cures of all descriptions of sores, 
ulcers, bad legs, scorbutic or scrofulous eruptions, Sufficient it is for all 
sufferers to know that the united testimony of thousands proves the 
healing powers of Holloway’s Ointment, and earnestly recommends its 
trial to all afflicted with these maladies. When this treatment is once 
commenced, the ease and comforts it bestows will induce its steady con- 
tinuance till the cure is completed. A vast advantage in using Hollo- 
way’s widely-appreciated medicaments arises from the fact of their 
ee neither confinement nor much change of diet to exert their 
unfailing sanative effects. 


A TREATISE ON BUILDING and OR- 
NAMENTAL STONES of GREAT BRITAIN and FOREIGN 
COUNTRIES, arranged according to their Geological Distributions 
and Mineral Characters. With Illustrations of their Application in 
Ancient and Modern Characters. By EDWARD HULL, M.A., 
F.R.S., Professor of Geology in the Royal College of Science, Dublin. 
Demy 8vo. 12s. (This day. 


PAPERS ON ELECTROSTATICS AND 
MAGNETISM, By Prof. Sir WM. THOMSON, F.R.S. 
[Shortly. 


THE SCIENTIFIC BASES OF FAITH. 


By J. J. MURPHY Author of ‘* Habit and Intelligence in their Con- 
nection with the Laws of Matter and Force.” 8vo, [Shortly. 


MACMILLAN & CO., LONDON, 


NEW SCIENTIFIC WORKS, 


With 82 Engravings, 8vo, 6s. 6d. 


INTRODUCTION TO INORGANIC CHE. 
MISTRY. By WM. GEO. VALENTIN, F.C.S. Principal Demon. 
strator of Practical Chemistry in the Royal School of Mines and Science 
Training Schools, South Kensington. 


Eleventh Edition, crown 8vo, 15s. 


FROWNE’S MANUAL OF CHEMISTRY. 
Edited by Henry Warts, B.A. F.R.S. 

*,* To meet a general wish, this edition has been printed in a larger 
type upon a larger page. Notwithstanding this, the addition of New 
Matter, of several New Woodcuts, and a Coloured Plate of Spectra, 
the price is but one shilling more than the last edition. 


Second Edition, with 295 Engravings on Wood, 8ve, 16s. 


CHEMISTRY, INORGANIC AND ORGA. 
NIC: with Experiments. By C. L. BLOXAM, Professor of Chemis. 
try in King’s College, London, 


With 336 Engravings, 8vo, £1 ss. 


HANDBOOK OF CHEMICAL TECHNO. 
LOGY. By RUDOLPH WAGNER, Ph.D., Professor of Chemical 
Technology at the University of Wurtzburg. Translated and Edited 
from the Eighth German Edition, with extensive Additions, by William 
Crookes, F.R.S., Editor of the ‘‘ Chemical News.” 


With a Coloured Table of Spectra, Eighth Edition, 8vo, 12s, 6d. 


FRESENIUS’ QUALITATIVE ANALY- 
SIS. Translated from the Thirteenth German Edition by A. Vacher, 


With more than 100 Engravings, 8vo, 7s. 6d. 


A MANUAL of MICROSCOPIC MOUNT. 


ING ; with Notes on the Collection and Examination of Objects. 
By JOHN H. MARTIN, Author of “ Microscopic Objects,” &c. 


Second Edition, containing Six Plates, royal 4to, 12s. 


DIAGRAMS OF THE NERVES OF THE 
HUMAN BODY, exhibiting their Origin, Divisions, and Connections, 
with their Distribution to the various Regions of the Cutaneous Su- 
face and to all the Muscles, 


By W. H. FLOWER, F.R.S. 
Conservator of the Museum of the Royal College of Surgeons. 


Fifth Edition, 8vo, 8s. 
CQOLEY’S CYCLOPAEDIA OF PRACTI. 


CAL RECEIPTS and Collateral Information in the Arts, Manufac 
tures, Professions, and Trades: designed as a Comprehensive Supple- 
ment to the Pharmacopceia, and General Book of Reference for the 
Manufacturer, Tradesman, Amateur, and Heads of Families. Revised 
and partly Rewritten by Professor TUSON, F.C.S., assisted by sever 
scientific contributors. 


Price 1s. 
A TABLE showing at a glance the Rela- 


tive Values of different Articles of Food in Common Use, and espe 
cially useful at the present time, as giving the Best and most Econ 
mical Substitutes for Meat and Potatoes. 


Compiled by CHARLES EKIN, F.C.S. 


8vo, 14. 


ILLUSTRATIONS of the INFLUENCE 
of the MIND upon the BODY in HEALTH and DISEASE ; designed 
to elucidate the Action of the Imagination. 

By DANIEL H. TUKE, M.D. 
Formerly Visiting Officer to the York Retreat. 

_ “Towards a sound and rational system of applying this potent agency 

in nature (the attention) one of the most <ul of recent contributions 

;~ be found in the carefully compiled work of Dr. Tuke.”—Saturday 

eview. 
‘‘ Our present article is to recommend Dr. Tuke’s Book, and especiallythe 
portion of it which treats of psycho-therapeutics, to the study of our readers. 

—Med. Times and Gas. 


J. and A, CHURCHILL, New Burlington Street, 
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THE OCEAN SURVEY EXPEDITION. 


THE DEPTHS OF THE SEA. 


An Account of the General Results of the Dredging Cruises of H.M.S. Lightning and Porcupine during the summers of 1868-9-70, 
under the scientific direction of Dr. Carpenter, F.R.S., J. Gwyn Jeffreys, F.R.S., and Dr. Wyville Thomson, F.R.S. 


BY C. WYVILLE THOMSON, F.R.S. 


Head of the Scientific Staff of Civilians in the“ Challenger” Expedition. 
With Numerous Illustrations and Maps. [ Shorély. 


This day, in imperial 8vo, cloth, extra gilt, price 315, 6¢,, Illustrated by Eleven Coloured Plates 
and 455 Woodcuts. 


THE FORCES OF NATURE: 


A POPULAR INTRODUCTION tothe STUDY of PHYSICAL PHENOMENA, 
By AMEDEE GUILLEMIN. 


Translated from the French by Mrs.) NORMAN LOCKYER, and Edited with Additions and Notes by 


J. NORMAN LOCKYER, F.RS. 


CONTENTS. 
Book I, Gravity.—Book II. Sound.—Book III. Light.—Book IV. Heat.—Book V. Magnetism.—Book VI. 
The Electric Light——Book VII. Atmospheric Meteors. 


‘“‘ This book is a luxurious introduction to the study of the physical sciences. M. Amédée Gyillemin, in his splendid work on 
‘The Heavens,’ has popularized some of the greatest discoveries of astronomy, and the present work will do the same for physics, 
The method of pictorial illustration, accompanied as it is by descriptions of singular clearness, makes the experiments as easy to 
understand as though they were actually performed before the reader. There are 455 of these woodcut illustrations, all well 
executed, and so admirably fitted to the text as to make the book interesting to young people, while it is at the same time worthy 
ofthe notice of the student. M. Guillemin has found an excellent translator in Mrs. Norman Lockyer, while the editorship of 
Mr. Norman Lockyer, with‘his notes and additions, are guarantees, not only of scientific accuracy, but of the completeness and 
lateness of the information,” —Daily News. 


MACMILLAN & CO., London. 


MICROSCOPIC OBJECTS. MOTTERSHEAD & CO., 
CHOICE PREPARATIONS of Forami--; LABORATORY FURNISHERS. 
nifera, Echinodermata, Mollusca, and every division of the Animal, WAREHOUSE and SHOW-ROOMS, 


Vegetable, and Mineral Kingdoms. 
Foraminifera from Greek Archipelago ; Pedicellariz of Echinus, Brittle 
Star Fish (Ophiocoma neglecta) ; Palate of Ormer (Hadiotis tuberculata); 


1, Market Place, and St. Mary’s Gate, Manchester. 


Palate of Squid (Loligo vulgaris). Post free, 13 stamps each, Every Description of Apparatus, Bottles, Pure and Commercial 
Catalogue of Collections in British Geology, Conchology, Microscopy &c. Chemicals, &c. 

post free on application to THOS. D. RUSSELL, 37, Arundel Street NEW AND REVISED PRICE LISTS FREE BY POST ON 

London, W.C. APPLICATION. 


Orders exceeding 40s. in value delivered ree to any Railway Station in 
England, 


M. JACKSON, 


(Son of J. B. Jackson, of the late Firm of Jackson and Townson, 
MANUFACTURER AND IMPORTER OF 


SCIENTIFIC APPARATUS & PURE CHEMICALS 


65, BARBICAN, LONDON, E.C. 


EVERY REQUISITE FOR THE FITTING UP OF CHEMICAL, 
METALLURGICAL, AND PHYSICAL LABORATORIES, 


Sets of Scientific Apparatus of Every Description trom 
7s. 6d. to £10 10s, 
Price Lists, Post FREE, ON APPLICATION. 


: ete Orders amounting to 42 and upwards delivered free to any Railwa 
ON THE BOX Station in England and Wales. 
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ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Fxaminations can be studed ether Private'y or in Classes. Fees 
moderate. Analvses and investigations conducted.—4pply to Prof. 
E. V. GARUNER, F.E.S., F.S.A,, 44. Berners S:reet, W 


This day is published, 


A MANUAL OF PALAONTOLOGY, 


For the Use of Students. 
By H. ALLEYNE oh D. M.A. D.Sc. Ph.D. 
I. 
Professor of Natural History and Botany in University College, Toronto. 
Crown 8vo, with 4co Engravings, price 15s. 


WILLIAM BLACKWOOD & SONS, Edinburgh and London. 
Of whom may be had, by the same Author, 


Manual of Zoology. Crown 8vo, 243 Illustrations. Second Edition, 12s. 67. 
Introductory Text-Book of Zoology for Schools. 127 Illustrations. 3s. 6d. 
Advanced Text-Book of Zoology. 153 Illustrations. 6s. 

Irtroduction to the Study of —- 39 Illustrations. 5s. 


FOSSIL FLORA OF GREAT BRITAIN. 
Now ready, 


The Re-Issue, in 3 vols. 8vo, 230 accurate copper plates, with text, halt 
morocco, price €5 55. 


THE 
FOSSIL FLORA OF GREAT BRITAIN ; 


OR, 

Figures and Descriptions of the Vegeta'le Femains found in a Fossil State 
in this Country. By JOHN LINDLEY, F.R.S_L.S and G.S., Professor 
of Botany, University Colleze, london; and WM. HUTTON, F.G.S., 
&c. To the above will be added a Supp'ementary Volume, price 20s., con- 
taining Figures and Descriptions of all the important additiens made to the 
Fossil Fiora of Britain since 18 7; togethe? with a Critical Examination of 
the Species in lindley and Hutton’s Classic Work, and a Synopsis of all the 
known Fossi! Plants of Bntain. By Witttam Carrutuers, F.RS. LS. 
and G.S., Keeper of the Botanical Department, Britsh Museu n. 


BERNARD QUARITCH, 1s, London, W. 


“ZOOLOGICAL SOCIETY’S LATEST 


PUBLICATIONS. 


OF SCIENTIFIC MEETINGS OF THE 

TETY for 1872, Part II, containing the Papers read at the Sc entific 

Meetings. Forty-five «taal Price with coloured p'ates, 15s. ; with un- 
coloured plates, 4s. 

DEX to the Proceedin:s of the Zoological Society from 1830 to 1847, 

rom 18,48 to 1860, and from 1841 to 1870, in three volumes _ Price 6s. each. 

TRANSACTIONS OF THE SUCIETY.—Vol. VIII. Part 3. Price 

C »ntaining Papers by — 

Professor Owen, F.R.S.—‘‘On Dinornis (Part XVII.), containing a 
description of the sternum and pelvis, with an attempted restoration of 
Aftornis defossor.” With three plates 

Dr. James Muar, F L.S.—“ On the form and structure of the Manatee 
(Manatus americanus). i With ten plates. 

Professor Fcower F.R. “On the recent Ziphioid Whales, with a 
de- -_ tion of the skeleton of 1 Berardius arnouxi.” With three plates. 
REVISED LIST OF THE VERTEBRATED ANIMALS now or 

Fam living in the Gardens of the Zoological Society of London, 1872. 
rice 2s. 

These publications may be obtained at the Society’ s Cffice (11, Hanover 
Square, W.), at Messrs. Lon smans’, Society’s Publishe s (Paternoster | 
Row, E C), or through any B 

ENTWICKELUNGSGESCHICHTE. 
SYSTEMA NATURA NON APUD LINNAUM. 
On Monday, Dec. 23, in royal 4to, price One Guinea, 


GROTESQUE ANIMALS, invented, de-| 


bed, and portrayed by E. W COOKE, RA F RS. F.G.S. 
Z.S., &c., in Twenty- -four Plates, with E) 


London: LONGMANS, GREEN, & CO., ten Row. 


In cloth case, with directions and subsidiary T'aBLes, price 21s, 


UNIVERSAL PROPORTION TABLE. 


Py PROFESSOR EVERETT, Queen's College, Belfast. 


This is a computing instrument, consisting of two folio car's so contrived _ 


as tobe equivalent to a slide-rule 13‘t. 4 in. oe It can be read to four 
figures ; and is 


measure. 
London: LONGMANS, GREEN, & CO., Paternoster Row. 


ially adapted for red of hers in an arbi- | 
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“Just published, 
MANUAL OF MYTHOLOGY 


for the Use of Schools, Art Students, and General Readers, 
Founded on the Works of Petiscus, Preller, Welcker, and 
others. By ALEXANDER S, MURRAY, Department of Greek 

and Roman Antiquities, British Museum, With thirty-five 
Plates on toned paper, representing Seventy-six a 
gical subjects. Crown 8vo, :lothextra, gs. 


**The best work of the kind in Engli-h.”—A ¢heneenm. 


London: ASHER & CO., 13; Bedford Street, Covent Garden, 


Just published. 


THE LATE ERUPTION OF VESUVIUS. 
A Report by Professor PALMIERI, of Naples. With an 
Introductory Sketch of the present state of knowledge of 
Terrestrial Vulcanicity. ‘The Cosmical Nature and Rela- 
tions of Volcanoes and Earthquakes. By Robt. Mallet, 
Mem. Inst. C.E., F.R.S., F.G.S., &c., &e. With 8 Plates, 
8vo, cloth, 9s. 


London: ASHER & CO., 13, Bedford Street, Covent Garden, 
W.C. 


Just published. 
THE FRANCO-GERMAN WAR. 


By Colonel A. BorbstTagEpT and Major F, Dwyer. From 
the Commencement of Hostilities to the Catastrophe of 
Sedan, and the Fell of Strassburg, with a Preliminary Chap- 
ter on the Principles of Modern Military Organisation ; 
complete ‘‘ Ordre de Bataille” of both Armies ; four Strate- 
gical Maps, showing the whole of the General Movements 
of the French and Germans; to which is added a tabular 
view of the marches made; also thirteen Diagrams in the 
Text, showing their positions at the most important move- 
ments ; five Plans of Battles, and two of the Siege of 
Strasburg. One volume, 8vo, 700 pages. Cloth extra, 
Is. 


** Valuable to historians.”—Daily News. 


‘* There is in Colonel Borbstaedt’s work something of the spirit of philo- 
sophical inquiry, added to great ability as a military writer. ‘The authors 
have brought to their task far less strong prej: idice and have had access to 
far more authentic information. . . ‘the work altogether is one that 
deserves the most hearty commendation.”—Scotsman. 
| ‘* This book is one that will satisfy the most expectant reader. 

“The text of the book, intere: ting and va'uable as it is, 1s supplemented 

| by copious foot-notes from the pen of Major Dwyer, whereby the attention 

of the reader is attracted to many points of considerat‘on for English Offi- 

| cers, to whom, as well as English Statesmen. it will convey many usefui 

| lessons ; while as a well-told history of starthng events, we can scirce finda 
more agreeably written book.’ —Liverfool Albion, 


| London: ASHER & CO., 13, Bedford S reet, Covert G. rden, 
W.C 


| Just published. 


VIE MILITAIRE ET RELIGIEUSE 
au Moyen Age et a l’Epoque de la Renaissance. By PAUL 
Lacroix.  Contai Chapters on Feudalism from a 
military and religious point of view—Wars and Armies— 
Navy—Crusades — Chivalry — Duels and Touraaments— 
—Military Orders—Liturgy and Ceremonies—The Popes 
—Secular Clergy—Relgivus Orders—-Benevolent Institu- 
tions — Pilgrimages — Heresies — Inquisition— Burial and 
Burial Rites. Illustrated by 14 Chromolithographic Plates 
by Kellerhoven, and 409 Woodcuts. Royal 8vo. Half 
morocco, cloth sides, gilt edges, 1/. 10s. 


_ London ; ASHER & CO., 13, a Street, Covent Garden, 
| 


Pnated by R Cray, Sons & Tavior, at rd and 8, Bread Sireet Fiilt, im tne City of London, and published by Macmittan & Co,, 
at the Utiice, 38, Bleecker Street, New York. - —Tuurspay, December 19, 1872. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


the solid grouna 


ibe Nature trusts the mind which builds for aye.”—\WORDSWORTH 


No. ms VOL. a THURSDAY, DECEMBER 26, , 1872 


Registered as a Newspaper at the General Post Office. [All Rights are Reserved. 
OWENS COLLEGE.—The Lent Term 
begins on Tuesday, the 7th January. The Principal will attend at the TISLEY AND SPILLER, 


Promectuses will be forwarded on applications INSTRUMENT MAKERS 


172, BROMPTON ROAD, S.W., 
OWENS COLLEGE.—Gilchrist Scholar- HAVE OPENED the above premises for the Manufacture 


ships.- One Scholarship of £50 per annum, or two of £25 per annum, and Sale of Philosophical Apparatus, with the most modern 


teaable for three years, will be Offered for c ompetition in the matricu- Improvements in Electricity, Magnetism, Spectrum Analysis, &e. 
lation examination of the University of London, in June next. The 
Scholarships are tenable at the College. Candidates, who must have | = 


completed their 16th year, and whose age must not exceed 20 years on 


the day of election, are required to send in their names to the Principal J . &. Stevan oe 
of Owens College, on or before the rst of June next. A copy of the ° 
SCIENTIFIC, NATURAL HISTORY, 


conditions of tenure will be forwarded on application. 
J. G. GREENWOOD, Principal. AND HORTICULTURAL SALE ROOMS. 
J. HOLME NICHOLSON, Registrar. 
38, AJNG STREET, COVENT GARDEN, LONDON. 


SALES BY AUCTION NEARLY EVERY DAY 
THE HARTLEY INSTITUTION ’ Catalogues on application. 


SOUTHAMPTON. 
In the Department of General Literature and Science Candidates arepree | ROYAL POLYTECHNICINSTITUTION . 


d forthe Indian Engineering College and all other public competitive 
caminations. $ REGENT STREET, W. 
Inthe Department of Engineering and Technical Science Youths are LABORATORY and CLASS ROOMS are now open for ANALYSES. 
trained, both theoretically and by a course of practical instruction in labora- | Pupils and Class and Private Studies. Investigations connected with Patents 
tories, workshops, and on works of actual construction, for engineering, | Conducted. Classes are now forming in Chemistry, Physics, and Steam.— 
architecture, surveying, and other technical occupations, and for the engi- | For Fees and Syllabus apply to Prof. E. V. GARDNER, F.A,S., M.S.A., 
®neering service of India. at the Institution. 
In the Department of Preliminary Medical Education Students receive 
instruction in the elements of medical science, with opportunities for dis- 
pensing and hospital practice. For prospectus address the Librarian. 


NEXT TERM COMMENCES JANUARY 17. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes, Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 

THE LADIES’ COLLEGE, Grosvenor E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 

Square, Southampton. Founded by the Hampshire Association for ~ 

Promoting Female Education. Patrons—The Bishop of Winchester, 

Viscount Eversley, Lord Northbrook. President—The Right Hon. W. MATHEMATICS and PHYSICS. ne 


Cowper-Temple, M.P. The Winter Terin commences “Janu: ary 21. 
Application for the prospectus and for entries may be made to the HUME TALBOT, M A., late Junior Student of Christ Church, Ox- 
ford, First-Class in Mathematics and Natural Science, receives a few 


H star y, t Lady Principal, Miss Daniels. 
onorary Secretary, or to the Lady Principal, Miss Daniels. PUPILS, in a country home, and prepares them for the Universities 


a and the Scientific Professions. For terms and further particulars apply 
to Mr. F. H. Talbot, Speen, Newbury, Berks. 


. SCHOOL OF CHEMISTRY, 
NATURAL SCIENCE AT OXFORD AND 
20, GREAT MARLBOROUGH STREET, CAMBRIDGE.—A CAMBRIDGE M.A. (honours in Natural Science), 


an experienced and successful Teacher, prepares Three Resident Pupils 
LONDON, W. for the Entrances, Natural Science Scholarships, and Exhibitions (value 
40 to £95 per annum), now given regularly at most of the Colleges.— 


DrrectTep sy ARTHUR VACHER. meg M.A., Messrs. Kerslake and Co., Queen’s Road, Clifton, 
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THE CORPORATION OF THE 


SCOTTISH PROVIDENT INSTITUTION, 


No. 6, ST. ANDREW SQUARE, EDINBURGH. 
No. 18, KING WILLIAM STREET, LONDON, E.C, 


As regards ECONOMY, SAFETY, and EQUITY, three most important elements in the constitution of a Life Assurance Office—a comparison will 


show that this Institution holds a very advantageous position. 


The Premiums are on so moderate a scale, that at early and middle ages, £1,200 er £1,250 may be assured rom the first for the same yearly pay- 


ment which would elsewhereassure £ 1,000. 


he whole Surrtus (or profit) is divided among the Assured : and in its apportionment the safe and equitable rule is adopted, that those only share 
who have paid in premiums, with interest, a sum equal to their original assurance—no share pains fives to those by whose early death there is a Loss. 
a 


The effect of reserving the whole for the survivors (who will, however, comprise more than 


fthe members) is, that their shares are necessarily 


greater than by the usual mode of division, And in this way Policies which have shared at three septennial investigations have increased from £1,000— 


to £1,400, £1.600, and 


even to £1,800 
The ACCUMULATED FUNDS now exceed £1,970,000. Notwithstanding its moderate rates, no -Office of the same age has so large a fund, 
or shows so large a yearly increase. The increase in the last three years has been £ 400,000. 


Full Statements, with Tables of Rates, may be had on application, 


Eleventh Edition, crown 8vo, 15s. 


FOWNES’ MANUAL OF CHEMISTRY, 


EDITED BY HENRY WATTS, BA., FRS. 
*.* To meet a general wish, this edition has been | ey: in a Larger Type upon a Larger Page. Notwithstanding this, the 


addition of New Matter, of several New Woodcuts, an 
the last edition. 


a Coloured Plate of Spectra, the price is but One Shilling more than 


J. and A. CHURCHILL, New Burlington Street. 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by WiLt1AM Rosinson, F.L.S., Authoro 
** Hardy Flowers,” ‘* Alpine Flowers for English Gardens,” ‘‘ The Parks, 
Promenades,-and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 


The following are some of the subjects regularly treated of in its pages :— 


The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 
Room and Window Gardens. The Greenhouse and 
Notes and Questions. The Household. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 

Tue GARDEN may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 4d. per copy. It may also be had direct from the Office at 5s. 
for a Quarter, 9s. 9¢@. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance ; and in Monthly Parts, Specimen Copies (post-free), 4} 


37, Southampton Street, Covent Garden, W.C. 


THE BREWERS’ GUARDIAN : 


A fortnightly paper devoted to the Protection of Brewers’ Interestsin Licensing 
Legal, and Parliamentary matters. 
Review oF THE MALT AND Hop TRADES ; AND WINE AND SPIRIT TRADES 
ECORD. 
The Official Organ of the Country Brewers’ Society, 
(Founded 1822.) 

“TheB s Guardian” is published on the Evenings of every alternate 
Monday, and is the only journal officially connected with brewing interests 

Subscription, 16s. 6¢. per annum, post free; Single Copies, 1s,each. Res 
gistered for Transmission Abroad. 


Offices—5, Bond Court, WaJbrook, London E.C. 


3 ‘*A most delicious and valuable article.” 
Standard. 
It is the very finest Cocoa ever offered 
to the public.”—Court Circular. 


As a delicious, refreshing, and nourishing beverage, with delicate flavour 
and fine aroma, it certainly surpasses anything that has yet been offered to 
the public.”—London Mirror. 


FLETCHER’S NEW UNIVERSAL 
FURNACE (GAS), 


For Muffles, Crucibles, Ladies, and all purposes required in a Chemica} 
Laboratory, working with certainty at any definite temperature required, up 
to or 

EXCEEDING THE FUSING POINT OF CAST IRON 


without blast or attention. It may be used on a sitting-room table, and will 
fuse 4 or«5 ozs. of cast iron in 35 minutes, the crucible and its contents being 
visible the whole time. 
Hot Blast Blowpipes and other Specialities in Laboratory apparatus. Sec- 
tional drawings and description free by post. 
T. FLETCHER, F.C.S., 15, Bold Street, Warrington. 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester. 


Every Description of Apparatus, Bottles, Pure and Commercial 


Chemicals, &c. 


NEW AND REVISED PRICE LISTS FREE BY POST ON 
APPLICATION. 


Orders exceeding 40s. in value delivered ree to auy Railway Station in 
England. 


M. JACKSON, 


(Son of J. B. Jackson, of the late Firm of Jackson and Townson, 
MANUFACTURER AND IMPORTER OF 


SCIENTIFIC APPARATUS & PURE CHEMICALS 


65, BARBICAN, LONDON, E£.C. 


EVERY REQUISITE FOR THE 
METALLURGICAL, AND PHYSICAL LABORATORIES. 
Sets of Scientific Apparatus of Every Description trom 
7s. 6d. to £10 tos, 
Price Lists, Post FREE, ON APPLICATION. 
Orders amounting to £2 and upwards delivered free to any Railway 
Station in England and Wales, 
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THE OCEAN SURVEY EXPEDITION. 


THE DEPTHS OF THE SEA. 


An Account of the General Results of the Dredging Cruises of H.M.S. Lightning and Porcupine during the summers of 1868-9-70, 
under the scientific direction of Dr. Carpenter, F.R.S., J. Gwyn Jeffreys, F.R.S., and Dr. Wyville Thomson, F.R.S. 


BY C. WYVILLE THOMSON, F.R.S. 


Head of the Scientific Staff of Civilians in the“ Challenger” Expedition. 
With Numerous Illustrations and Maps, [ Shortly. 


This day, in imperial 8vo, cloth, extra gilt, price 315. 6¢., Illustrated by Eleven Coloured Plates 
and 455 Woodcuts. 


THE FORCES OF NATURE: 


A POPULAR INTRODUCTION tothe STUDY of PHYSICAL PHENOMENA, 
By AMEDEE GUILLEMIN. 


Translated from the French by Mrs, NORMAN LOCKYER, and Edited with Additions and Notes by 


J. NORMAN LOCKYER, F.RS. 


CONTENTS. 


Book I. Gravity.—Book II. Sound.—Book III. Light—Book IV. Heat.—Book V. Magnetism.—Book VI. 
The Electric Light.—Book VII. Atmospheric Meteors. . 


“This book is a luxurious introduction to the study of the physical sciences. M. Amédée Guillemin, in his splendid work on 
‘The Heavens,’ has popularized some of the greatest discoveries of astronomy, and the present work will do the same for physics. 
The method of pictorial; illustration, accompanied as it is by descriptions of singular clearness, makes the experiments as easy to 
understand as though they were actually performed before the reader. There are 455 of these woodcut illustrations, all well 
executed, and so admirably fitted to the text as to make the book interesting to young people, while it is at the same time worthy 
ofthe notice of the student. M. Guillemin has found an excellent translator in Mrs. Norman Lockyer, while the editorship of 
Mr, Norman Lockyer, with his notes and additions, are guarantees, not only of scientific accuracy, but of the completeness and 
lateness of the information,” —Daily News. 


MACMILLAN & CO., London, 


A TREATISE ON BUILDING and OR- THE ONLY CHEAP FARMERS’ NEWSPAPER. 
NAMENTAL STONES of GREAT BRITAIN and FOREIGN 
arranged to their THE CHAMBER OF 
and Mineral Characters. ith Illustrations of their ication in 
Ancient ‘and Modern Characters. EDWARD HULL, M.A. AGRICULTURE JOURNAL 
a. of Geology in the Royal College o: ertkie = AND FARMERS’ CHRONICLE, 
Edited by Joun ALGERNON CLARKE, Secretary to the Central Chamber of 
PAPERS ON ELECTROSTATICS AND Agriculture, 
MAGNETISM, By Prof. Sir WM. THOMSON, F.R.S. Devotes specialattention to the di ions and proceed of the Cham- 
[Shortly. bers of Agriculture of Great Britain (which now number upwards of 


18,00 members), besides giving original papers on practical farming, 


~ By J.J. MURPHY Author of “‘ Habit and Intelligence in their Con- CECE 
| A ” are specialty reported in this Journal, and despatched the same evening 
nestion with the Laws of Matter and Force.” 8vo, [Shortly. $0 as to insure delivery to country subscribers by the first post on Tues" 
day morning. Price 2d., or prepaid, 10s. a year post free. 


STUDIES IN AZSTHETICS. By W. H. Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


PATER, M.A., Brazenose College, Oxford. {In the Press. 


ON THE TREATMENT OF DISEASES | HOLLOWAY’S OINTMENT. — Painless 


OF THE SKIN. With an Analysis of Eleven Thousand Consecutive Cures.—Sores, wounds, and other diseases affecting the skin are amend- 
Cases. By Dr. M‘CALL ANDERSON. Crown 8vo. 55. able by this cooling and healing unguent. It hascalled forth the loudest 
P r [This day praises from persons who had suffered for many years from bad legs ab- 
ong passed away. one but those who have experienced the soothing 
DISEASES OF THE STOMACH. By effect of this Ointment, can form an idea of the comfort it bestows, by 
WILSON FOX, M.D., F.R.C.P., Holme Professor of Clinical Medi restraining inflammation and allaying pain. In neuralgia, rheumatism, 
cine at University College, London, and Physician to University College and gout, the same application properly used gives wonderful relief. In 
Hospital. {Shortly. the nursery it displays its ey powers. over the ills of 7 with 
even greater prominence and happier effects, than over the ic 

MACMILLAN & CO., LONDON, complaints of maturity. 
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Just published. 


MANUAL OF MYTHOLOG 
for the Use of Schools, Art Students, and General Readers. 
Founded on the Works of Petiscus, Preller, Welcker, and 
others. By ALEXANDER S. Murray, Department of Greek 
and Roman Antiquities, British Museum. With thirty-five 
Plates on toned paper, representing Seveaty-six Mytholo- 
gical subjects. Crown 8vo, cloth extra, 9s. 


‘The best work of the kind in English:”—A theneum. 
London: ASHER & CO., 13, Bedford Street, Covent Garden, 


Just published. 
THE LATE ERUPTION OF VESUVIUS. 


A Report by Professor PALMIERI, of Naples. With an 
Introductory Sketch of the present state of knowledge of 
Terrestrial Vulcanicity. The Cosmical Nature and Rela- 
tions of Volcanoes and Earthquakes. By Robt. Mallet, 
Mem. Inst. C.E., F.R.S., F.G.S., &c., &c. With 8 Plates. 
8vo, cloth, 9s. 


London: ASHER & CO., 13, Bedford Street, Covent Garden, 


Just published. 
THE FRANCO-GERMAN WAR. 


By Colonel A. BORBSTAEDT and Major F. Dwyer. From 
the Commencement of Hostilities to the Catastrophe of 
Sedan, and the Fall of Strassburg, with a Preliminary Chap- 
ter on the Principles of Modern Military Organisation ; 
complete ‘‘ Ordre de Bataille” of both Armies; four Strate- 
gical Maps, showing the whole of the General Movements 
of the French and Germans; to which is added a tabular 
view of the marches made; also thirteen Diagrams in the 
Text, showing their positions at the most important move- 
ments; five Plans of Battles, and two of the Siege of 
Strasburg. One volume, 8vo, 700 pages. Cloth extra, 
Is. 


* Valuable to historians.” —Daily News. 

** There is in Colonel Borbstaedt’s work something of the spirit of philo- 
sophical inquiry, added to great ability as a military writer. The authors 
have brought to their task far less strong prejudice, and have had access to 
far more authentic information. ‘ ‘Lhe work altogether is one that 
deserves the most hearty commendation.”—Scotsman. 


** This book is one that will satisfy the most expectant reader. 

“The text of the book, interesting and valuable as it is, 1s supplemented 
by copious foot-notes from the pen of Major Dwyer, whereby the attention 
Ps reader is attracted to many points of consideration for English Offi- 
cers, to whom, as well as English Statesmen, it will convey many useful 
lessons ; while as a well-told history of startling events, we can scarce find a 
more agreeably written book." —Liverpool Albion. 


London: ASHER & CO., 13, Bedford Street, Covent Gorden, 
W.C. 


Just published. 
VIE MILITAIRE ET RELIGIEUSE 


au Moyen Age et 4 l’Epoque de la Renaissance. By PAUL 
Lacroix. Containing Chapters on Feudalism from a 
military and religious point of view—Wars and Armies — 
Navy—Crusades — Chivalry — Duels and Tournaments— 
—Military Orders—Liturgy and Ceremonies—The Popes 
—Secular Clergy—Religious Orders—-Benevclent Institu- 


In cloth case, with directions and subsidiary Tantes, price ors, 


UNIVERSAL PROPORTION TABLE. 
Py PROFESSOR EVERETT, Queen’s College, Belfast. 


This is a computing instrument, consisting of two folio cards so contrived 
as tobe equivalent to ‘a slide-rule ‘13 ft. 4 ih. long, It can be read to four 
figures ; and is specially adapted for reducing a set of numbers in an arbi- 
trary ratio, as in finding percentages, or in reducing from metrical to British 
measure. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


ENTWICKELUNGSGESCHICHTE. 
SYSTEMA NATUR NON APUD LINNAUM. 


Now ready, in royal 4to, price One Guinea, 


GROTESQUE ANIMALS, invented, de- 
scribed, and portrayed by E. W. COOKE, R.A. F.R.S. F.G.S 
F Z.S., &c., in Twenty-four Plates, with Elucidatory Comments, 


“This may be emphatically commended as}the most amusing book we 
have seen in the present season.” —Daily Telegraph. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


Int vol. 8vo, with 13 Plates (6 coloured), including Angstrém’s and Kirch- 
hoff’s Maps, and 223 Woodcuts, price 28s. cloth, 


SPECTRUM ANALYSIS in its Applica. 
tion to Terrestrial Substances and the Physical Constitution of the 
Heavenly Bodies, familiarly explained by Dr. H. SCHELLEN, Direc. 
tor der Realschule I. O. Cologne. Translated from the Second German 
Edition by Jang and Carottne Lassett; edited, with Notes, by 
WituiaM Huceorns, LL.D. D.C.L. F.R.S. 

_ ‘All who wish to commence the study of the spectroscope, which is play- 

ing so prominent a part in science, should read this volume, which gives a 

most lucid and complete explanation of the instruments which have been 

used for the purpose, and of the discoveries made up to the present time.” 

—Astronomical Register. 


London : LONGMANS, GREEN, & CO., Paternoster Row. 


Now ready, post free for Two Stamps, 


A CATALOGUE of WORKS in all De- 
partments of NATURAL HISTORY, published and for sale by 
‘Triiyner and Co., 8 and 60, Paternoster Row. 


Price 1s. 


A TABLE showing at a glance the Rela- 
tive Values of different Articles of Food in Common Use, and espe- 
cially useful at the present time, as giving the Best and most Econo- 
mical Substitutes for Meat and Potatoes. 


Compiled by CHARLES EKIN, F.C S. 
J. and A. CHURCHILL, New Burlington Street, 


SCIENTIFIC PRESENTS.—Collections to 
illustrate _“ Lyell’s Elements of Geology,” and facilitate the important 
study of Mineralogy and Geology, can be had at 2, 5, 10, 20, 50, to 1,000 
guineas; also single specimens of Minerals, Rocks, Fossils, and Recent 


Shells, Geological Maps, Hammers, and all the recent publications, &c., 
of J. TENNANT, Mineralogist to Her Majesty, 149, Strand, WC. 


Private instruction is given in Geology and Mineralogy by Mr. Tennant, 
F.G.S., 149, Strand, W.C. 


JAMES WOOLLEY, SONS, & CO, 
69, MARKET STREET, MANCHESTER. 


tions — Pilgrimages — Heresies — Inquisition— Burial and | 
Burial Rites. Illustrated by 14 Chromolithographic Plates 
by Kellerhoven, and 409 Woodcuts. Royal 8vo. Half | 


morocco, cloth sides, gilt edges, 1/. 10s. 


London ; ASHER & CO., 13, = Street, Covent Garden, | 
WC. 


CHEMICAL APPARATUS AND REAGENTS, 


For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study. 


Price Lists on Application. 


Printed by R Cray, Sons & Taytor, at 7 and 8, Bread Street Hill, in the City of London, and published by Macmittan & Co., 
at the Office, 38, Bleecker Street, New York.—THurspay, December 26, 1872. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


To the solid grouna 


No. 166, VoL. 7] THURSDAY, JANUARY 2, 1873 
at the Post Rights are 1 Reserved, 
OWENS COLLEGE.—The Lent Term 
begins on Tuesday, the 7th January. The Principal will attend at the E. D E N ¥ & Cc oS. 


College to admit new students, on Monday the 6th, from 11 to 2. 61, STRAND, AND 34, ROYAL EXCHANGE, LONDON, 


Prospectuses will be forwarded on application. 


MANUFACTURERS OF 
OWENS COLLEGE.—Gilchrist Scholar- | Ch:onometers, Watches, Astronomical and 


ships.—One Scholarship of £50 per annum, or two of £25 per annum, = z * 

connie for three oreo HS Oftered for Competition in the matricu- Turret Clocks, Dipleidoscopes, Azimuth 
lation examination of the University of London, in June next. ‘The _ ‘ 

Scholarships are tenable at the College. Candidates, who must have and Ships Compasses, &c., 

completed their 16th year, and whose age must not exceed 20 years on ; ; 

of election, are names to To Her Majesty, and H.R.H. the Prince of Wales. 

of Owens College, on or before the 1st of June next. A copy of the € : 
conditions of tenure will be forwarded on application. . Makers of the GREAT CLOCK of the Houses of Parliament, 


. G. GREENWOOD, Principal. AND OF THE NEW 
HOLME NICHOLSON, ‘egistrar. STANDARD CLOCK of the Royal Observatory, Greenwich, 


Price Lists on application. 


ANTHROPOLOGICAL INSTITUTE of 
GREAT BRITAIN and IRELAND, 4, St. Martin’s Place, Trafalgar | E» DENT & CO., 61, Strand, and 34 and 35, Royal Exchange 


Square. Tuesday, 7th January, at 8 p.m. (FACTORY : SAVOY STREET,) LONDON. 


Papers to be read :— 
1.—‘*The Atlantean Race of Western Europe.” By the late J. W. 
SUNDAY LECTURE SOCIETY.—LEC- 
2.— e Kojahs of Southern India.” By Dr. Jo TURES atST.G 
en. Lewis, Esq, B.A. (Oxford), on ‘The next Transit of the Planet 
J. FRED. COLLINGWOOD, Secretary. Venus ; and vhe measurement of the distances of the Planets from the 
Sun.” Members’ Annual Subscription, £1. Payment at the Door— 
One Penny, Sixpence, and (reserved seats) One Shilling. 


CRYSTAL PALACE COMPANY’S ; 
OF SCIENCE, an ‘URE.—Thirteenth F 


son, Assoc. Inst. C.E.—Thorough practical Instruction.—Notice.—The large Iron-smelting Works in Lancashire. It is essential for him to be 
Principal will attend in the School from 1o till 4 THIS DAY, TO- thoroughly accustomed to making Metallurgical Analyses, Applica- 
MORROW, and SATURDAY, to pass Candidates for admission to tion to be made by letter to Mr. Hewlett, Wigan Coal and Iron Com: 
the Preliminary Examination, which is private. The Session com pany (Limited), Wigan. 


mences January 6th. For Prospectuses and all information, apply in 
Office of School, next the Reading Room. ———- * 


By order of the Committee, NATURAL SCIENCE AT OXFORD AND 
F, K. J. SHENTON, Sup. Literary Department. CAMBRIDGE.— A CAMBRIDGE M.A. (honours in Natural Science), 

an experienced and successful Teacher, prepares Three Resident Pupil§ 
forthe Entrance Natural’Science Scholarships, and Exhibitions (value 
£40 to £95 per annum), now eves regularly at most of the Colleges.— 
THE UPPER AND MIDDLE SCHOOLS, —— M.A., Messrs. Kerslake and Co., Queen’s Road, Cliftcs 
PECKHAM, LONDON, S.E., conducted by JOHN YEATS, LL D. 
&c., for the Training of Youths to business, will be RE-OPENED on 


the 16th inst. Dr. Yeats has excellent accommodation for Foreigners, , 
or for Young Men desirous of studying Modern Languages, the Prin- TO MUSEUMS AND COLLECTORS. 


ciples of Commerce, Exchanges, &c. W. H. Brewer, M.A., Exhibi- |. ~ 
Gener and Gold Medalist, U. London, will read privately with Candi- MR. DAMON, of Weymouth, will, on ap- 


dates preparing for the Universities, Cooper’s Hit, the Indian Civil plication, furnish an Abridged Catalogue of his COLLECTIONS in 
Service, Law Entrance Examinations, &c. For particulars, address FOREIGN SHELLS, also in BRITISH. Elementary and other 
W. H, B., Upper School, Peckham, S.E, Geological Collections. 
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SCHOOL OF CHEMISTRY, 


20, GREAT MARLBOROUGH STREET, 
LONDON, W. 


Directep sy ARTHUR VACHER,. 


ROYAL COUNCIL OF EDUCATION.— 

e Laboratory and Class-rooms of Berners College are open for 

Pavits EVERY. DAY and EVENING. The subjects of the above 

Examinations can be studied either Privately or in Classes, Fees 

Analyses and investigations conducted.-—— to Prof. 
Vv. GARDN DNEK, F.E.S., F.S.A., 44, Berners Street, 


ROYAL POLYTECHNIC INSTITUTION, 


REGENT STREET, W. 


LABORATORY and CLASS ROOMS are now open for ANALYSES 
Pupils and Class and Private Studies. Investigations connected with Patents 
Conducted. Classes are now formin - Chemistry, Physics, and Steam.— 
For Fees and Syllabus apply to Prof. E. V. GAR. INER, F.A.S., M.S.A., 
at the Institution. 


SCIENTI FIC PRESENTS.—Collections to 


illustrate ‘ Lyell’s Elements of Geology,” and facilitate the important 
study of Mineralogy and Geology, can be had at 2, 5, 10, 20, 50, to 1,000 
ineas ; also single specimens of Minerals, Rocks, Fossils, and Recent 
Geological Maps, Hammers, and all the recent 
of J. TENNANT, Mineralogist to Her Majesty, 149, Strand, W.C. 


Private instruction is given in Geology and Mineralogy by Mr. anal 
F.G.S., 149, Strand, W we 


JAMES WOOLLEY, SONS, & CO. 
69, MARKET STREET, MANCHESTER. 


CHEMIGAL APPARATUS AND REAGENTS, 


For Lecture and Class D: 


ration, Lab y Instruction, &c, 


SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 
Portable Chemical Cabinets adapted for Private Study. 
Price Lists on Application. 


MOTTERSHEAD & CO., 
LABORATORY FURWNISHERS. 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester, 


Every Description of Baers Bottles, Pure and Commercial 
uicals, &c. 
NEW AND REVISED gies LISTS FREE BY POST ON 
APPLICATION. 


_ Orders exceeding 40s. in value delivered ree to any Railway Station in 
England. 


M. JACKSON, 


(Son of J. B. Jackson, of the late Firm of Jackson and Townson, 
MANUFACTURER AND IMPORTER OF 


SCIENTIFIC APPARATUS & PURE CHEMICALS 


65, BARBICAN, LONDON, E.C. 


EVERY MS SES FOR THE FITTING UP OF CHEMICAL, 
URGICAL, AND PHYSICAL LABORATORIES, 


Sets of Scientific Apparatus of Every Description trom 
7s. 6d, to £10 105. 
R Price Lists, Post FREE, ON APPLICATION, 
Orders} amounting to £2 and upwards delivered free to any Railway 
Station in England and Wales, 


ENTWICKELUNGSGESCHICHTE, 
SYSTEMA NATURA NON APUD 


Now ready, in royal 4to, price One Guinea, 


GROTESQUE ANIMALS, invented, de. 
bed, and portrayed by E. W. COOKE, _F.R.S. FG.S 
Z.S., &e., in Twenty- four Plates, with Eluci fat 
“This may be lly led as! the a amusing book we 
veseen in the present season. "= Daily Telegraph. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


In « vol, 8vo, with 13 Plates (6 coloured), including Angstrim’s and Kirch- 
hoff’s Maps, and 223 Woodcuts, price 28s. cloth, 


SPECTRUM ANALYSIS in its Applica- 


tion to Terrestrial Substances and the Physical a of the 
Heavenly Bodies, familiarly explained by Dr. H. SCHELLEN, Direc. 
tor der Realschule I. O. Cologne. ‘Translated from the Second German 
Edition by Jane and edited, with Notes, by 
HuaGains, LL.D. D.C.L, F.R.S, 

“All who wish to commence the auty of the spectroscope, which is play- 
ing so prominent a part in science, should read this volume, which gives a 
most lucid and complete explanation of the instruments which have been 
used for the purpose, and a the discoveries made up to the present time.” 
—Astronomical Register. 


London : LONGMANS, GREEN, & CO., Paternoster Row. 


In cloth case, with directions and subsidiary TAbLEs, price ais, 


UNIVERSAL PROPORTION TABLE. 
Py PROFESSOR EVERETT, Qucen’s College, Belfast. 

This is a computing instrument, consisting of two folio cards so contrived 
as tobe equivalent to a slide-rule r3ft. 4 in. long, It can be read to four 
figures ; and is amy adapted for reducing a set of numbers in an arbi- 
trary ratio, as in finding perc ges, or inr ig from metrical to Britist 
measure. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


Now ready, demy 8vo, cloth, £4 4. 


A PRACTICAL TREATISE ON PURE 
FERTILIZERS, and the Chemical Conversion of Rock Guanos, Marl- 
stones, Coprolites, and the Crude Phosphates of Lime and Alumina 
generally into various valuable Products. By CAMPBELL MOR- 

"IT, M.D. F.C.S., formerly Professor of Applied Chemistry in the 
University of Maryland. ith 28 Illustrative Plates or Construction 
Plans, drawn to Scale Measurements. 


London: TRUBNER & CO., 8 and 60, Paternoster Row. 


THE GARDEN, 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by Witt1am Rosinson, F.L.S., Authoro 
“Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” “The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 


The following are some of the subjects regularly treated of in its pages :— 


The Flower Garden. Hardy Flowers. 
Landscape Gardening. ‘Town Gardens. 

The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 
Room and Window Gardens. The Greenhouse and 
Notes and Questions. The Household. 


Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 
Tue GARDEN may be obtained th h all Ne and atthe Railway 


Bookstalls, at 4¢@. per copy. It may also be had direct from the Office at 55. 
for a Quarter, gs. 9d. for a Half- goer, and 19s. 6d. for a Year, payable in ad- 
vance ; and in Monthly Parts, Specimen Copies (post-free), id. 


37, Southampton Street, Covent we w.c. 


_TISLEY AND SPILLER, 
SCIENTIFIC INSTRUMENT MAKERS 


172, BROMPTON ROAD, S.W., 
HAVE OPENED the above premises for the Manufacture 


and Sale of Philosophical meer with the most modern 
, Improvements in Electricity, 


agnetism, Spectrum Analysis, &c. 
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This Day, in 18mo, Cloth, with Illustrations, 25, 6d. 


THE OWENS COLLEGE 
JUNIOR COURSE OF PRACTICAL CHEMISTRY, 


HENRY E. ROSCOE, F.R:S, Professor of Chemistry in Owens College, Manchester, 
AND 


FRANCIS JONES, Chemical Master in the Grammar School, Manchester. 


MACMILLAN & CO,, LONDON. 


“NATURE.” THE ZOOLOGIST. 
A MONTHLY JOURNAL OF NATURAL HISTORY. 


Subscriptions paya le in ¢ duce, from any date, are as Conducted by Nuwman, F.L.S. F.Z.S. &c. 


follorws a The Zoologist was established in 1843 to record and preserve observations 
. sd, on subjects similar to those treated of in White's ‘‘ Natural History of Sel- 

One year pach ‘ ime. ss | borne,” and the success which has attended it is sufficient proof that its plan 

Six months 9 6 is acceptable to out-of-door naturalists ;” those who delight in observing 

Three do co | the manners, habits, the private lives, the migrations, movements, nests, 

2 : oh : young and food of animals. It contains original papers and records of facts 


| relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, together with 
Post Office Orders to be made payable ta MACMILLAN & CO., | notices of recent works on every branch of Natural History. The editor 


at King Streel, Covent Garden, W.C. has been assisted by more than two hundred of our very best zoologists. 


Published on the First of every Month, 
HOLLOWAY’S PILLS and OINTMENT. 


PRICE ONE SHILLING, 
—Unsettled weather.—Intense cold alternating with dense, stifling fogs, JOHN VAN VOORST, 1, Paternoster Row. 
try the constitution. Complaints of the chest, such as asthma, bron- 
chitis, inflammation of the lungs, coughs and colds, are now afilicting 
multitudes. Fortunate it is for such sufferers that they may with con Ww ’ 
fidence resort to Holloway’s puritying Pills and soothing Ointment. NE MAN’S ENTOMOLOGIST ’ 
These noble medicaments exercise the most beneficial influence over | A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS. 
the many maladies which arise from exposure to wet or cold in pad | Conducted by Eowarp Newman, F.L.S. F.Z.S. &e., 
variable climate. The Ointment should be well rubbed as near the nen. Poastin he KE Snnton! Gaal 
affected parts as possible, at least twice daily, oftener if possible. Late President of the Entomological Society, 
Friction with it upon the chest, between the shoulders, or upon the 
throat, will at once diminish all dangerous symptoms. 


The objects of the ntomologist are to give every information about In- 
sects ; more especially to work out the history of those which attack Fruit 
and Forest ‘Trees, Vegetables, Root and Seed Crops, Greenhouse and Gar- 


den Plants, with a view to suggesting remedies. Notes, Observations, and 
RUPTURES.—BY ROYAL LETTERS PATENT. Queries on every branch of the Sc poe are a oy To preserve a con- 
tinuous record of the occurrence of rarities. To improve collections b 
WHITE’S MOC-MAIN LEVER TRUSS offering a ready medium for the exchange of specimens, J 
is allowed by upwards of 500 Medical Men to be the most effec- Published on the First of every Month. 
a steel spring, so often hurtful in its effects, is here avoided; a . 
s / soft wale wom being worn round the body, while the requisite SIMPKIN, MARSHALL, and Co , Stationers’ Hall Court. 
wo I resisting power is supplied by the MOC-MAIN PAD and *." Subscriptions for one year, post free, Six Shillings, payable in advance 
© } PATENT LEVER, fitting with so much ease and closeness | to Edward Newman, 9, Devonshire Street, Bishopsgate, Ek, Prepayment by 
E | that it cannot be detected, and may be worn during sleep. A | the oe effectually removes the possibility of irregular delivery by provin- 
\ descriptive circular may be had, and the Truss (which cannot | cial booksellers. 


fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 


JOHN WHITE, 228, Piccadilly, CHANGE OF PUBLISHERS. 
Price ofa single Truss, 16s., 215., 26s, 6d., and 318. 6d.) On the 1st of every Month, pp. 32, 8vo, with at least One Plate, 
Double ,, 315 6d., 42s., and 52s. 6d. Post-free 
Umbilical 42s. and sas. 6d, j THE JOURNAL OF BOTANY, 
ELASTIC STOCKINGS, KNEE-CAPS, BRITISH AND FOREIGN, 


kc, for Varicose Veins and all cases of Weakness, and Swelling of the legs, Edited by Henry Trimen, M.B, F.L.S., British Museum, assisted by 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn J. G, Baker, F.L.S., Royal Herbarium, Kew. 


mover an ordinary stocking. Price, 4s. 6d., 7s. 6d., 105., and 16s. each Subscriptions for 1873 (12s. post free in the United Kingdom) payable in 
¢ free. advance to the publishers, Messrs. Ranken and Co., Drury House, St. 
JOHN WHITE, Manutacturer, 228, Piccadilly, London. Mary-le-Strand, London, W.C., of whom may be obtained the volume for 


1872 (price 16s. 6d. bound in cloth) ; also covers for the volume (price 1s.), 
and back numbers. 


. 


| THE ONLY CHEAP FARMERS’ NEWSPAPER, 
THE CHAMBER OF 

| AGRICULTURE JOURNAL 
| AND FARMERS’ CHRONICLE, 


| Edited by Joun ALGmRrNon Crarke, Secretary to the Central Chamber of 
Agriculture, 


Devotes specialattention to the discussions and proceedings of the Cham- 
bers of Agriculture of Great Britain (which now number upwards of 
18,00 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, and despatched the same evening 
so as to insure delivery to country subscribers by the first post on Tues- 
day morning. Price ad., or prepaid, 10s. a year post free. 


! Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 
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NEW MEDICAL PERIODICAL. 


THE MEDICAL RECORD: 


A WEEKLY REVIEW OF THE PROGRESS OF. MEDICINE, SURGERY, 


OBSTETRICS, AND THE ALLIED SCIENCES. 


NO. | ON WEDNESDAY, JANUARY 8, 1873. 


THE object of this Weekly Periodical will be to supply medical readers with a condensed, readable, and reliable 
analysis of the immense mass of information relating to the Medical Sciences now scattered over the surface of 
British and Foreign periodical medical literature. The number, the bulk, the cost, and the diffusion of the transac- 
tions and periodicals at home and abroad, in which this information is contained, are now so great as to place 
it beyond the reach of the most industrious. 


The annual transactions of the great societies of Europe and America alone occupy some scores of volumes. 
Each country—England, France, Germany, Italy, Holland, Russia, Spain, America, and the British Colonies— 
boasts its own serial records of medical science and practice. In some countries they are very numerous, 
Several of the great continental schools and laboratories issue cach its own representative sheet. It is beyond 
the power of the most earnest student, and far more so of the practitioner engaged in daily work, to collate these 
sources of information, and to gather from them the help which may be afforded to each of us in our daily work, 
by reference to the labours, thoughts, and suggestions of fellow-workers in distant places. 


The age of year-books has almost passed away. The activity, the diffusion, and the mass of scientific and 
practical labours in medicine are so great, that before the bulky tome, which registers the efforts, the achievements, 
the controversies, and the failures of the past year has been compiled for publication, its contents have already 
lost much of their intrinsic value, and nearly all of their initiative interest and influence ; so that they need already 
to be interpreted by a new light, of which the following year-book will only catch the fading reflections. 


The Mfedical Record proposes to endeavour to keep pace with the rapid strides of contemporaneous Medical 
Science in all parts of the world by a weekly publication. To the Busy Practitioner it will bring from week to 
week the immediate news of whatever of therapeutical novelty or improvement, of diagnostic or clinical advance, 
the current experience and research of his brethren throughout the world may contribute. To the Professor, 
the Hospital Teacher, and the Student, it will, as far as possible, afford a contemporaneous review of the work 
which is in progress in the laboratories, hospitals, post-mortem rooms, and biological institutes of the great capitals 
of science ; in the scattered and outlying workshops of the men of science generally, who are occupied with the 
pursuit and investigation of anatomy, pathology, physiological chemistry, physics, and medical histology. The 
achievements of obstetrical science, of practical medicine, and of operative surgery will be chronicled as they 
occur. The record of current publications will be made as nearly complete as the nature of the task will permit. 
Analyses will be furnished, under each of the heads above suggested, of the more important works appropriate 
to each division. 


Brief accounts will be given from time to time of the contents of British and Foreign books of value. 


The undertaking is one of great extent and difficulty. It will, we trust, be one of large usefulness and universal 
convenience. The J/edical Record appeals for support to all classes of the medical profession. 


THE MEDICAL RECORD WILL BE PUBLISHED WEEKLY, ON WEDNESDAY, PRICE 4d. 
ANNUAL SUBSCRIPTION, 17s. 4d.; FREE BY POST, 19s. 6d. 


It may be ordered through all Booksellers, or by letter addressed to the publishers. ADVERTISEMENTS, BOOKS 
FOR REVIEW, EXCHANGE PERIODICALS, and Communications to the EpiTor, should be addressed to the 
Publishers, 


SMITH, ELDER, AND CO., 1s, WATERLOO PLACE, LONDON, S.W. 


Printed by R Cray, Sons & Tavior, at 7 and 8, Bread Street Hill, in the City of London, and published by Macmittan & Cov 
at the Oifice, 38, Bleecker Street, New York.—Tuurspay, January 2, 1873. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


To the solid grouna 


No. 167, VOL. 7] 


Registered as a Newspaper at the General Post Office. 


“THURSDAY, JANUARY 9, 1873 


Of Nature trusts the mind which builds for aye.” —WorDswoRTH 


[All Rights are Reserved. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 


Albemarle Street, Piccadilly, W. 
LECTURE ARRANGEMENTS FOR 1872-73. 


Subscribers of Two Guineas are admitted to all the Courses. A Single 

Course, One Guinea or Half-a-Guinea. Lecture hour, Three o'clock. 

BEFORE EASTER. 

Prof. Rurnerrorp, M.D. F.R.S.E. Twelve Lectures ‘‘ On the Forces 
and Motions of the Body,” on Tuesdays, Jan. 14 to April . 

Dr. Desus, F.R.S. ‘Three Lectures “On Oxidation,” on Thursdays, 
Jan. 16, 23, 30. 

Dr. H. E. ArmstronG, F.C.S. Four Lectures ‘‘ On the Artificial Forma- 
tion of Organic Substances,” on Thursdays, Feb. 6 to Feb. 27. 

A. Vernon Harcourt, Esq. M.A. F.R.S. Five Lectures ‘‘On the 
Chemistry of Coal and its Products,” on Thursdays, March 6 to April 3. 

Epwarp A, FREEMAN, Esq. D.C.L. Six Lectures ‘‘On Comparative 
Politics,” on Saturdays, Jan. 18 to Feb. 22. 

Prof, W. K. Ciirrorp, M.A. Three Lectures ‘‘On the Philosophy of 
the Pure Sciences,” on Saturdays, March 1, 8, 15. 

Prof. Max Mutter, LL D. ‘Three Lectures “On Darwin's Philosophy 
of Language,” on Saturdays, March 22, March 29, and April 5. 


The FRIDAY EVENING MEETINGS will commence on January 17 
at 8o'clock.—Wwa. Esq. LL.D. Treas. R.S. and R.I, “On 
the Old and New Laboratories at the Royal Institution,” 9 o'clock. To 
the Friday Evening Meetings Members and their Friends only are admitted. 


AFTER EASTER. 

Joun Mortey, Esq. Three Lectures ‘‘On the Limits of the Historic 
Method,” on Tuesdays, April 22 to May 6. 

J. H. Parker, Esq. C.B. Four Lectures “On the Evidence for the 
Traditional History of Rome from Existing Architectural Remains,” on 
Tuesdays, May 13, 20, 27, and June 3. 

Prof, TyNDALL, LL.D. F.R.S. Six Lectures, on Thursdays, April 24 to 


lune 5. 
ana Op.inc, M.A. F.R.S, Four Lectures, on Saturdays, April 26 to 
lay 17. 
Epwarp DANNREUTHER, Esq. Three Lectures ‘“‘ On the Development 
— in Connection with the Drama,” on Saturdays, May 24, 31, and 
lune 7. 


In January the New Larorarorigs for research will be open for the in- 
Spection of the Members of the Institution. 

Those who wish to promote Original Discovery, either by leaving to the 
Institution bequests for this object, or by becoming Members of the Institu- 
tion, are requested to apply to the Secretary. 

New Mempers can be proposed at any Monthly Meeting. When pro- 
posed, they are admitted to all the Lectures, to the Friday Evening Meetings, 
and to the Library and Reading Rooms ; and their Families are admitted to 
the Lectures at a reduced charge. Payment :—First year, Ten Guineas ; 
afterwards, Five Guineas a year :—or a composition of Sixty Guineas. 


ROYAL SCHOOL OF MINES.—Professor 
FRANKLAND, D.C.L. F.R.S., will commence a Course of Thirty 
Lectures on ORGANIC CHEMISTRY at the New Buildings, Exhibi- 
tion Road, South Kensington, on MONDAY NEXT, the 13th January, 
at Ten o’clock, to be continued on each succeeding Tuesday, Wednes- 
day, Thursday, and Monday at the same hour. Fee £3; to those who 
have attended the preceding Course, £2. 


TRENHAM REEKS, Registrar. 


UNIVERSITY OF LONDON. 


The Office of ASSISTANT REGISTRAR having become vacant by the 
Resignation of Dr. Hirst, the Senate are about to appoint a Successor, who 
will alse be charged with the duties of Librarian. 

The Salary of the Assistant Registrar and Librarian will be £500 a-year. 
In common with the other Officers of the University he will be subject to 
annual re-election. His whole time must be devoted tothe business of the 
University. He will be required to enter on his duties not later than Mayr. 
Further information may be obtained by application to the Registrar. 

Candidates are desired to send in their names to the Registrar, with a 
statement of their Age (which must not be less than 25, or exceed 45 years), 
previous career, and qualifications, and with such Testimonials as they may 
think desirable, on or before Saturday, February 15. 

It is particularly requested by the Senate that no personal application be 
made to its Members individually. 


WILLIAM B. CARPENTER, Registrar. 
University of London, W. January 7, 1873. 


UNIVERSITY COLLEGE LONDON, 
ELECTRICITY AND MAGNETISM. 


Professor G. C. Foster, F.R.S., will begin a Course of about Fifty Lec. 
tures on ELECTRICITY and MAGNETISM, on MONDAY, aoth Janu- 
ary, at 4 p.m., to be continued on the following Wednesday, Friday, and 
Monday afternoons at the same hour. Fee for the Course, £6 6s. 

PRACTICAL INSTRUCTION in the above subjects, including their 
applications to Electrical Telegraphy, is given in the Physical Laboratory. 

Further information may be obtained on application at the office of the 


College. 
JOHN ROBSON, B.A, 
Secretary to the Council. 


LADIES’ EDUCATIONAL ASSOCIA. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, Langham Place, each SUNDAY 
AFTERNOON at Four precisely. Sunday, January 12.—F, J. 
Mouvat, Esq. M.D. (late Secretary to the Council of Education, and 
Inspector-General of State Prisons, Bengal), on ‘‘ The Musalmans of 
India and Central Asia.” Members’ Annual Subscription, £1. Pay- 
net at the Door—One Penny, Sixpence, and (reserved seats) One 

illing. 


| as they 
I permit. 
propriate 
| TION, in connection with University College, London.— Subjects for 
Lent Term :—r1o Lectures by Prof. Beesly, on the “ History of the 
’ French Revolution,” on Tuesdays at 2.30, beginning Jan. 21; Fee, 
&i 1s. 18 Lectures by Prof. Corfield, on “* Special and General Hy- 
giene,” on Tuesdays and Fridays at 3.30, beginning Jan. 21; Fee, , 
11s. 6d. 10 Lessons in “‘ Practical Physics,” by Prof. G. C. Foster, 
on Wednesdays, 10.45—12.45, beginning Jan. 22; Fee, £2 12s. 6d. ; 
20 Lectures by Prof. Croom Robertson, on the ‘* History of Philosophy,” 5 
on Wednesdays and Fridays at 11.30, beginning Jan. 22 ; Fee, £1 115. 6d. : 
| | 8 Lectures by Prof. Sheldon Amos, on “* International Law,” on Wed- : 
| nesdays at 2.30, beginning Jan. 22; Fee,£1 1s. , : : 
The Ladies’ Classes of Mathematics, Mechanics, Practical Chemistry, 
| English, French, Italian, and German Languages and Literature, Consti- 
| tutional History, and Architecture will open on and after Monday, Jan. 20, : 
Prospectuses to be had of the Hon. Sec., J. E. Myine, Esq., 27, Oxford 
| | Square, Hyde Park, W. 
Co. 
‘er 
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THE CORPORATION OF THE 


74 SCOTTISH PROVIDENT INSTITUTION, 


No. 6, ST. ANDREW SQUARE, EDINBURGH. 
No. 18, KING WILLIAM STREET, LONDON, E.C, 


As regards ECONOMY, SAFETY, and EQUITY, three most important elements in the constitution of a Life Assurance Office—a comparison will TH 
show that this Institution holds a very advantageous position. 

The PREMIUMS are on so moderate a scale, that at carly and middle ages, £1,200 or £1,250 may be assured rom the first for the same yearly pay- 
ment which would elsewhereassure £ 1,000. 

The whole Surptus (or profit) is divided among the Assured : and in its apportionment the sa‘e and equitable rule is adopted, that those only share 
who have paid in premiums, with interest, a sum equal to their original assurance—no share being given to those by whose early death there is a Loss, 

The effect of reserving the whole for the survivors (who will, however, comprise more than half the members) is, that their shares are necessarily 
greater than by the usual mode of division, And in this way Policies which have shared at three septennial investigations have increased from £1,000— 
7 to £1.400, £1,600, and even to £1,800 PR 
7 The ACCUMULATED FUNDS now exceed £1,970,000. Notwithstanding its moderate rates, no Office of the same age has so large a fund, 
or shows so large a yearly increase. ‘The increase in the last three years has been £ 400,000. 


Full Statements, with Tables of Rates, may be had on application, 


TH 
| ROYAL COUNCIL OF EDUCATION.— J. C. STEVENS, 
The Lab d Class- f B Coll 
a Pupils EVERY DAY and EVENING. The subjects of de chee | SCIENTIFIC, NATURAL HISTORY, CA 
; 7 ] inations cz i it ivatel in Classes, Fee 
moderate. Analyses and investigations to ABD BORTICULTURAL SALE ROOMS, 
| E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, 38, KING STREET, COVENT GARDEN, LONDON, 
ESTABLISHED 1760. A 
ROYAL POLYTECHNIC INSTITUTION, | BY AUCTION NEARLY EVERY DAY 
REGENT STREET. W Catalogues on application. 
pils and Class and Private Studies. Investigations connected with Patents - ES 
Cond d. Class fe shemis' Ph 
fer CAE WOOLLEY, SONS, & CO, 
siaceemmaeee 69, MARKET STREET, MANCHESTER. 
scarc 


“THE GARDEN,” CHEMICAL APPARATUS AND REAGENTS, 


A Weekly Illustrated Journal reece Solely to Horticulture in all its For Lecture and Class Demonstration, Laboratory Instruction, &c. 
THE GARDEN is conducted by Wittiam Rosinson, F.L.S.,Authoro| SETS OF APPARATUS AND CHEMICALS TH 
Hardy Flowers,” ‘* Alpine Flowers for English Gardens,” ‘‘ The Parks, For th Public E 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- | OF the various Sule seameatons. 
j partment of Gardening ave contzibutors to ite pages. Portable Chemical Cabinets adapted for Private Study, 
/ The following are some of the subjects regularly treated of in its pages :— ; } ae SIF 
i The flower Garden. | Hardy Flowers. Price Lists on Applicagion. 
Garden Structures. ublic Gardens. 
Room and Window Gardens. The Greenhouse and MOTTERSHEAD & CO., TH 
1 Market Gardening. e Wi arden. 
' Trees and Shrubs. The Kitchen Garden. LABORATORY FURNISHERS. 
: Tue GARDEN may be obtained through all Newsagents and at the Railway WAREHOUSE and SHOW-ROOMS, TH 
i Bookstalls, at 4¢. per copy. It may also be had direct from the Office at 5s. 1, Market Place, and St. Mary’s Gate, Manchester. 
i for a Quarter, 9s. 9¢. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
/ vance ; and in Monthly Parts. Specimen Copies (post-free), 4d. Every Description of Apparatus, Bottles, Pure and Commercial 
37, Southampton Street, Covent Garden, W.C, Chemicals, &°¢. 
' ss NEW AND REVISED PRICE LISTS FREE BY POST ON — 
APPLICATION. 


HOLLOWAY’S PILLS and OINTMENT. 


—Glandular Swelling in the Throat.—Neuralgia, tic doloreux, rheuma- Orders exceeding 4os. in value delivered free to any Railway Station in 
tism, gout, lumbago, and other diseases affecting the glands, muscles, England. 

and nerves of sensation are permanently eradicated by this healing, . 
anti-fibrile, and soothing preparation. It 1s also a perfect remedy for 
soon lose their angry and painful character under the cooling, healing, 
and correcting influences of this invaluable (/intment. The Pills have M JAC KSON 

never been administered either by hospital or private practitioners in ° 5 

dyspepsia or liver complaints withouc producing the desired result. (Son of J. B. Jackson, of the late Firm of Jackson and Townson, 


Holloway’s remedies act well in unison, and together are competent to Edited 
grapple with the majority of mortal maladies, regardless of situation. | MANUFACTURER AND IMPORTER OF 

| | SCIENTIFIC APPARATUS & PURE CHEMICALS | 
**A most delicious and valuable article.” | 

FRY S 65, BARBICAN, LONDON, E.C. 

an 

? A K A te A S EVERY REQUISITE FOR THE FITTING UP OF CHEMICAL, | 

METALLURGICAL, AND PHYSICAL LABORATORIES. 
It is the very finest Cocoa ever offered Sets of Scientific Apparatus of Every Description trom > 
to the public.” —Court Circular. 7s. 6d. to £10 tos. 


As a delicious, refreshing, and nourishing beverage, with delicate flavour ’ PRICE Lists, Post FREE, ON APPLICATION. 
and fine aroma, it certainly surpasses anything that has yet been offered to | Orders) amounting to £2 and upwards delivered free to any Railway Py 
the public.”—-London Mirror. Station in England and Wales, 
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NEW BOOKS. 


THE OCEAN SURVEY EXPEDITION. 
THE DEPTHS OF THE SEA: an Account of the General Results of the Dredging 


Cruises of H.M.S. Porcupine and Lightning during the Summers of 1868-69-70, under the Scientific Direction of Dr. 
Carpenter, F.R.S., J. Gwyn Jeffreys, F'.R.S., and Dr. Wyville Thomson, F.R.S, By Professor WYVILLE THOMSON, 
F.R.S., Head of the Scientific Staff of Civilians in the C/al/enger Expedition. With numerous Illustrations and Maps. 

[ Shortly. 


PROFESSOR HUXLEY’S CRITIQUES AND ADDRESSES. In the Press.—Also, 
by the same Author, LAY SERMONS, ADDRESSES, and REVIEWS. New and Cheaper Edition. Crown 8vo, 75. 6d. 


THE INTELLECTUAL LIFE. By P. G. Hamerton. 


[ Shortly. 
CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 
and English History in University College, Toronto. [/mmediately. 


A TREATISE ON BUILDING AND ORNAMENTAL STONES OF GREAT 
BRITAIN and FOREIGN COUNTRIES, arraged according to their Geological Distribution and Mineral Character. 
With Illustrations of their Application in Ancient and Modern Structures. By EDWARD HULL, M.A. F.R.S., Professor 
of Geology in the Royal College of Science, Dublin. 8vo, 12s. [Mow ready. 


ESSAYS ON EASTERN QUESTIONS. By W. Gifford Palgrave. 8vo, ros. 6d. 
[7his day. 
“Those who have studied the work on Central and Eastern Arabia, published by Mr. Palgrave some few years since, will 
scarcely need to be told that these essays are full of anecdote and interest ; that they evince an intimate familiarity on the part of 
their author with Arabic literature and with the details of Oriental life. << The book is decidedly a valuable addition to 
the stock of literature on which men must base their opinions of the difficult social and political problems suggested by the designs 
of Russia, the capacity of Mahometans for sovereignty, and the good government and retention of India.” — Saturday Review. 


THE OWENS COLLEGE JUNIOR COURSE OF PRACTICAL CHEMISTRY. 
By FRANCIS JONES, Chemical Master in the Grammar School, Manchester. With Preface by Prof. Roscoz. 18mo. 
2s. 6d. [ day, 


SIR WILLIAM THOMSON’S PAPERS ON ELECTROSTATICS and MAGNETISM, 
Reprinted. With Illustrations. 8vo, 18s. [This day. § 


THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of “ Habit and 
Intelligence.” [ Shortly. 


THE MYSTERY OF MATTER; and other Essays. By the Rev. J. A. Picton. 
[ Shortly, 


MACMILLAN & CO., London. 


RUPTURES.—BY ROYAL LETTERS PATENT. 


WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 


JOHN WHITE, 228, Piccadilly. 
Price of a single Truss, 16s., 215., 265. 6d., and 315. 6d. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 


Edited by Joun ALGERNON CLARKE, Secretary to the Central Chamber of 
Agriculture, 


Devotes special attention to the discussions and proceedings of the Cham- 
bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical farming, » Double ,, 318 6d., 425., and 52s. 6d. \ Post-free 
and a mass of intelligence of particular value to the agriculturist. » Umbilical 42s. and 52s. 6d, ) 


The London Corn, Seed, Hop, Cattle, and other Markets of Monday ELASTIC sToc KINGS, KN EE-CAPS, 
are specially reported in this Journal, which is despatched the same. &c., for Varicose Veins and all cases of Weakness, and Swelling of the legs 
evening so as to insure delivery to country subscribers by the first post Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on Tuesday morning. Price 3d., or prepaid, 5s. a year post free. — stocking. Price, 4s. 6d. 9s. 6d., 105., and 16s. each 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. JOHN WHITE, Manutacturer, 228, Piccadilly, London, 
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THE UPPER AND MIDDLE SCHOOLS, 
PECKHAM, LONDON, S.E., conducted by JOHN _YEATS, LL D. 
&c., for the Training of Youths to business, will be RE-OPENED on 
the 16th inst. Dr. Yeats has iH} dation for Foreigners, 
or for Young Men desirous of studying Modern Languages, the Prin- 
ciples of Commerce, Exchanges, &c. W. H. Brewer/"MA., Exhibi- 
tioner and Gold Medalist, U. London, will read privately with Candi- 
dates preparing for the Universities, Cooper’s Hill, the Indian Civil 
Service, Law Entrance Examinations, &c. For particulars, address 
W. H. B , Upper School, Peckham, S.E. 


LECTURES ON GEOLOGY.—Professor 
DUNCAN, F.R.S. V.P.G.S. will commence a Course of 32 Lectures 
on the 21st inst. at 3.30 p.m.,at King’s College, Strand. Lecture Days 
Tuesdays, 3.30—4.30, and Thursdays, 3—4 o'clock. For terms, apply 
to the Secretary. 


NATURAL SCIENCE AT OXFORD AND 
CAMBRIDGE.—A CAMBRIDGE M.A. (honours in Natural Science), 
an experienced and successful Teacher, prepares Three Resident Pupils 
for the Entrance Natural Science Scho! fashion, and Exhibitions (value 
€40 to £95 per annum), now given regularly at most of the Colleges.— 
—— M.A., Messrs. Kerslake and Co., Queen’s Road, Clifton 

ristol. 


WANTED.—An Analytical Chemist for 


large Iron-smelting Works in Lancashire. It is essential for him to be 
thoroughly accustomed to making Metallurgical Analyses. Applica- 
tion to be made by letter to Mr. Hewlett, Wigan Coal and Iron Com- 
pany (Limited), Wigan. 
SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 


DirecteD sy ARTHUR VACHER. 


TISLEY AND SPILLER, 
SCIENTIFIC INSTRUMENT MAKERS 


172, BROMPTON ROAD, S.W., 


HAVE OPENED the above premises for the Manufacture 
and Sale of Philosophical Apparatus, with the most modern 
Improvements in Electricity, Magnetism, Spectrum Analysis, &c. 


SCIENTIFIC PRESENTS.—Collections to 
illustrate “ Lyell’s Elements of Geology,” and facilitate the important 
study of Mineralogy and Geology, can be had at 2, 5, 10, 20, 50, to 1,000 
guineas; also single specimens of Minerals, Rocks, Fossils, and Recent 
Shells, Geological Maps, Hammers, and all the recent publications, &c., 
of J. TENNANT, Mineralogist to Her Majesty, 149, Strand, W.C. 


Private instruction is given in Geology and Mineralogy by Mr. Tennant, 
F.G.S., 149, Strand, W.C. 


CHART OF THE SOLAR SPECTRUM. 


—A Photograph of the Chart of the Solar Spectrum, drawn and en- 
graved by Fraunhofer from the original exquisite engraving kindly pre- 
sented to Mr. Browning by Lord Lindsay. Ontinted mount, rrin. by 
Sin., price 2s. 6d., and a Transparent Slide on glass, for use witha 
Conn, price 3s. 6d. 
JOHN BROWNING, Optician to the Royal Observatory, &c. &c., 
63, Strand, W.C. Prize Medal 1862. Established 100 years. 


SPIRITUALIST,” A_ Scientific 


Newspaper, contains all the News of Spiritualism, and considers all 


oo connected with the Study of Man asa Science. Reports of 


Meetings of the Anthropological Institute are published regularly 
in its pages. Price 4d. 


E. W. ALLEN, 11, Ave Maria Lane, E.C. 


Preparing for Publication. 
PROFESSOR TYNDALL’S AMERICAN 
LECTURES. 

London: LONGMANS, GREEN, & CO., Paternoster Row. 


QUARTERLY JOURNAL OF MICRO. 
SCOPICAL SCIENCE. 


Edited by J. F. Payne, M.B. Oxon, B.Sc. Lond., Fellow of Magdalen 
College, Oxford, Assistant Physician and Lecturer on Morbid Anatomy 
at St. Thomas’s Hospital : 

E Ray LAnkester, M.A., Fellow of Exeter College, Oxford ; 


An 
W. T. Tuisetton Dyer, B.A. Oxon, B.Sc. Lond., Profi f 
to the Royal Horticultural Society. 


Contents of No. XLIX.—New Series, price 4s. 
Memorrs— 
On the Protozoon Ophryodendron abictinum, Claparéde and Lachmann, 
By the Rev. Tuomas Hincks, B.A., F.R.S. (With Plate I.) 
— Researches in the Diatomacexw. By the Rev. O'Meara, 


Contributions to the History of the Polyzoa. By the Rev. Tuomas 
incks, B.A. F.R.S. (With Plate IT.) 
hes on the © ive Tissue and Vessels of the Nerves. By 
Louts Ranvier. (With Plate IIL.) 

The Luminous Organs and Light of Pyrosoma. By Paut Pancenrt, Pro- 
fessor of Comparative Anatomy in the University of Naples. 

Notes on Hanstein’s Researches on the Development ot the Embryo in 
Monocotyledons and Dicotyledons. By W. R. McNan, M.D., Profes- 
sor of Botany, Royal College of Science for Ireland. 

On the Homology of the Gonangium in the Genus Halecium. By Pro 
fessor ALLMAN, F.R.SS. L. and E. 

Revirws— 

Bastian on the Beginnings of Life. 

The Micrographic Dictionary. Third Edition. Parts I—IX. 
Nortss and MeMoRANDA— 
Letter from Dr. Rutherford. 
Professor Harting. 
Medical Microscopical Society. 
Schwendener’s Theory of Lichens. 
Coffee-leaf Fungus of Ceylon. | Injection of the Blood-vessels and 
Des Préparations Microscopiques| _ finest Gland-ducts of Insects. 

Tirées du Regne Végétal, et des| Cohn’s Beitrage. : 

differentes procédes a employer| De Brebisson’s Collection of Diato- 
ur en assurer la conservation, macez. 

Microscopes of Winkel of Gottingen. 

QUARTERLY CHRONICLE OF MicroscopicaL Sc1ENCE— 
Histology. 

Proceepincs of Societres— 
Dublin Microscopical Club. 


East Kent Natural History Society. 
Medical Microscopical Society. 


J. and A. CHURCHILL, New Burlington Street. 


Draw-tubes versus Deep Eye-pieces. 

On Deep-sea Dredging round the 
Island of Anticosti in the Gulf of 
St. Lawrence. 


In cloth case, with directions and subsidiary Tastes, price 215. 


UNIVERSAL PROPORTION TABLE. 
“~~~ Py PROFESSOR EVERETT, Queen's College, Belfast. 


This is a computing instrument, consisting of two folio cards so contrived 
as tobe equivalent to a slide-rule 13 ft. 4 in. long, It can be read to four 
figures; and is specially adapted for reducing a set of numbers in an arbi- 
trary ratio, as in finding per ges, or in ing from metrical to Britist 
measure. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


THE 
QUARTERLY JOURNAL OF SCIENCE, 


AND 
ANNALS OF MINING, MeTALLURGY, ENGINEERING, INDUSTRIAL ARTS, 
MANUFACTURES, AND TECHNOLOGY. 


Edited by WILLIAM CROOKES, F.R.S., &c. 


Now ready, No. XXXVII., January 1873, price ss. 


CONTENTS :— 
I. On the Probability of Error in Experimental Research. By William 
Crookes, F.R.S., &ce. 
II. Geld Mines and Milling of Gilpin County, Colorado, United States. 
y James Douglas, Quebec. 
III. Condition of the Moon's Surface. By R. A. Proctor, B.A, F.R.A.S. 
(With Page Photograph.) 
IV. A Solution of the Sewage Problem. 
V. Colours and their Relations. By Mungo Ponton, F.R.S.E. 
VI. Remarks upon the Present State of the Devonian Question. By 
Horace B. Woodward, F.G.S. 


Notices of Books. Progress of the Various Sciences, &c. &c. 


London: Offices of the Quarterly Journal of Scien Horseshoe Court, 
por Hill, E.C. 


Printed by R. Cray, Sons & Taytor, at 7 and 8, Bread Street Hill, in the City of London, and published by MACMILLAN & Co. 
at the Office, 38, Bleecker Street, New York, —Tuumspay, January 9, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


** Jo the solid grouna 
OQ) Nature trusts the mind which builds for aye.”’-—WORDSWORTH 


No. 168, VOL. 7] 


THURSDAY, JANUARY 16, 1873 


Registered as a Newspaper at the General Post Office. 


[All Rights are Reserved. 


ANTHROPOLOGICAL INSTITUTE OF 
GREAT BRITAIN AND IRELAND, 4, St. Martin’s Place, Trafal- 
gar Square W.C.—The Second ANNUAL GENERAL MEETING 
will be held on the arst inst., at 8 o'clock p.m. precisely. Sir Joun 
Lussock, Bart. F RS. President, in the chair, when the following will 
be the order of business ;—1. Confirmation of Minutes of last Annual 

« Meeting. 2. Treasurer’s Financial Statement. 3. Report of Auditors. 

Report of Council for the year 1872, and Obituary Notices. 5. Presi- 
dential Address. 6. Election of Ufficers and Council for 1873; and 7. 
Report of the Scrutineers. 

E. W. BRABROOK, Director. 


N.B.—The attendance of Members is particularly requested. 


LADIES’ EDUCATIONAL ASSOCIA- 


TION, in connection with ‘University College, London.— Subjects for 
Lent Term:—10 Lectures by Prof. Beesly, on the “ History of the 
French Revolution,” on Tuesdays at 2.30, beginning Jan. 21; Fee, 
4118 18 Lectures by Prof. Corfield, on ‘‘ Special and General Hy- 
giene,” on Tuesdays and Fridays at 3.30, beginning Jan 21; Fee, 
41 118. 6d. 10 Lessons in “ Practical Physics,” by Prof. G.C Foster, 
on Wednesdays, 10.45—12.45, begnning Jan. 22; Fee, £2 125. 6d 
20 Lectures by Prof. Croom Robertson, on the ‘* History of Philosophy,” 
on Wednesdays and Fridays at 11.30, beginning Jan. 22 ; Fee, £1 115. 6d. 
8 Lectures by Prof She'don Amos, on ‘* International Law,” on Wed- 
nesdays at 2 30, beginning Jan 22; Fee, £1 15. 

The Ladies’ Classes of Mathematics, Mechanics, Practical Chemistry, 
English, French, Italian, and German Languages and Literature, Consti- 
tutional History, and Architecture will open on and after Monday, Jan 20. 
Prospectuses to be had of the Hon. Sec., J. E. Myineg, Esq., 27, Oxford 

ware, Hyde Park, W. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, Langham Place, each SUNDAY 
AFTERNOON at Four precisely. Sunday, = 19. — Miss 
Mary E. Brepy, M A., Graduate of Antioch College, U.S., ‘‘ On the 
Joint Education of Young Men and Women inthe American Schools 
and Colleges.” Members’ Annual Subscription, £1. Payment at the 
Door—One Penny, Sixpence, and (reserved seats) One Shilling. 


LECTURES ON GEOLOGY.—Professor 
DUNCAN, F.R.S. V.P.G.S. will commence a Course of 32 Lectures 
on the atst inst. at 3.30 p.m.,at King’s College, Strand. Lecture Days 
Tuesdays, 3.30~4.30, and Thursdays, 3—4 o'clock. For terms, apply 
to the Secretary. 


KING’S COLLEGE.—GEOLOGY.—Even- 
ing Classes. —A Course of Lectures on Palzontology will be given by 
the Rev. THOMAS WILTSHIRE, M.A. F.G.S., on Monday Even- 

8, commencing January 20th. For additional information, apply 
to the Secretary, King’s College, London. 


NATURAL SCIENCE AT OXFORD AND 
CAMBRIDGE.—A CAMBRIDGE M.A. (honours in Natural Science), 
an experienced and successful Teacher, prepares Three Resident Pupils 
forthe Entrance Natural Science Scholarships, and Exhibitions (value 
£4 £95 per annum), now given regularly at most of the —— 

a -A., Messrs. Kerslake and Co., Queen’s Road, Clif 


E. DENT & CO, 


61, STRAND, AND 34, ROYAL EXCHANGE, LONDON, 


MANUFACTURERS OF 


Chronometers, Watches, Astronomical and 
Turret Clocks, Dipleidoscopes, Azimuth 
and Ships’ Compasses, &c., 

To Her Majesty, and H.R.H. the Prince of Wales. 
Makers of the GREAT CLOCK of the Houses of Parliament, 


AND OF THE NEW 


STANDARD CLOCK of the Royal Observatory, Greenwich, 


Price Lists on application. 


E. DENT & CO, 61, Strand, and 34 and 35, Royal Exchange 
(FACTORY : SAVOY STREET,) LONDON. 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS, 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester, 


Every Description of Apparatus, Bottles, Pure and Commercial 
Chemicals, &¢. 


NEW AND REVISED PRICE LISTS FREE BY POST ON 
APPLICATION. 


Orders exceeding 40s. in value delivered free to any Railway Station in 
England, 


TISLEY AND SPILLER, 
SCIENTIFIC INSTRUMENT MAKERS 


172, BROMPTON ROAD, S.W,, 


HAVE OPENED the above premises for the Manufacture 
and Sale of Philosophical Apparatus, with the most modern 
Improvements in Electricity, Magnetism, Spectrum Analysis, &c. 


WANTED.—An Analytical Chemist for 
large Iron-smelting Works in Lancashire. It is essential for him to be 
thoroughly accustomed to making Metallurgical Analyses. Applica- 
tion to be made by letter to Mr. Iron Com- 
pany (Limited), Wigan. 


ewlett, Wigan Coal and 
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THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 


Edited by Joun ALGERNON CLARKE, Secretary to the Central Chamber of 
Agriculture, 


Devotes special attention to the discussions and proceedings of the Cham- 
bers of Agriculture of Great Britain (which now number upwards af 
18,000 members), besides giving original papers on practical farming, 
and a mass of jntelligence of particular value to the agriculturist. 

The London Cora, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, which fe despatched the same 
evening so as to insure deli to country subscribers by the first post 
on Tuesday morning. Price 3¢@., or prepaid, 15s. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


PRICE EIGHTEENPENCE. 
THE PRACTITIONER: 
A Monthly Journal of 
THERAPEUTICS. 


Edited by FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistant 
Physician to Westminster Hospital, and Lecturer on Materia Medica in 
Westminster Hospital School. 

No. LV. for ¥ANUARY, 1873, Contatns— 

Original Communications : 

Dr. Outmont. Abstract of Researches on the Action of Hyoscyamia. 

Prosrero Sonstno, M.D. Some Researches on Infant Digestion. 

Epwarp M. Hopper, M.D. Transtusion of Milk in Cholera. 

W. Spencer Watson, F.R.C.S. On the Diagnosis of Periostitis in 
the Orbit. 

S.Currrorp On Migraine. 

Dr. Anstie. The Abdominal Complications of Migraine, and their 
Treatment. 

G. ¥. Poorze, M.D. On the Influence of the Continuous Galvanic Cur- 
rent over Voluntary Muscular Action. 

Reviews. Clinic of the Month Extracts from British and Foreign 
Journals. Notes and Queries. Bibliography. 


MACMILLAN & CO., 29 & 36, Bedford Street, Covent Garden, Londor. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of soo Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resisting power is — by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 


JOHN WHITE, 228, Piccadilly. 
Price of a single Truss, 16s., 215., 26s. 6d., and 315. 6d. 


” uble ,, 318 6d., 42s., and 52s. 6d. 
Umbilical 42s. and sas. 


ELASTIC STOCKINGS, KNEE-CAPS, 
Postage free 


\ost-free 


JOHN WHITE, Manutacturer, 228, Piccadilly, London. 


EDUCATIONAL CALENDAR (THE) 
sup SCHOLASTIC YEAR-BOOK FOR 1873 (Seventh Year| 
ssue) ; containing in addition to the Almanack matter, full official in. 
formation relating to National and Middle-Class Schools. Notices of 
the Open Scholarships at Oxford and Cambridge, and Regulations for 
atriculation at London University: of the various Grammar Schools 
raining Colleges. Covege of Preceptors, Oxford and Cambridge Local 
Examinations, Theolog cal Colleges, Teachers’ Benevolent ociety, 
Scientific Societies, Science and Art Department, Musical Instruction, 
Committee of Council on Education, Parliamentary Grants for Educa. 
tion for the last 18 years, Scholastic Association, School Board Ac. 
counts, and List of School Boards, Educational Data. and Catalogue of 
School Books classified according to subjects ; also complete Alphabeti- 
cal List of Principals, with their Schools, sending Candidates to the 
Oxford ane sith a Frontispiece Por- 
raitaf the Right Hon. W. E. Forster, M.P. Vice-president of the 
Committee of cn Cloth, 1s. 


Notices of the Press on Former Issues. 


‘* The Educational Calendar copews to be by far the best guide-bock we 
have = on the important subject of educational establishments,” 
Standard. 

‘The best and “most complete manual of educational statistics we ‘pos. 
sess."— The Bookseller. 

‘‘Contains the fullest account we have seen of educational work in Eng- 
land, and is admirably arranged.”—T7he Freeman. 

Th is really very useful’and very well done.”—Literary 

‘orld. 

‘Tt certainly ought to have a place on the desk or library shelf of all 
who have to do, directly or indirectly, with educational work,”—School 
Board Chronicle. 


Just ready. 


FIRST PRINCIPLES OF HUMAN PHY. 


SIOLOGY, and a few Applications of them. With Suggestions for 
Practical Work. Adapted to the requi s of the first stage of the 
Science and Art Department's Examinations, and for general use. By 
W. T. PILTER. Plentifully illustrated with clear po correct engray- 
ings. 18mo, cloth. 1s. 


TO STUDENTS. 


Suitable for the Pharmaceutical Society’s and other Chemical 
Examinations, &c. 


ARITHMETICAL EXERCISES FOR 
CHEMICAL STUDENTS. By C. J. WOODWARD, B.Sc., Lec- 
turer on Chemistry and Physics, Birmingham and Midland Institute. 
A series of ten cards (royal 32mo, 4 pages) containing questions selected 
in many cases from the examination papers of the Science and Art 
Department. Each card refers to some particular class of problems, 
as The Metric System, Specific Gravity, F ge Composition, &c, 
&c. One Penny each. 


Ditto, Complete Series, in cloth case, 1s. 
Key to ditto, 6d. The Set and Key in Case, 15. 6d. 


London: JOHN KEMPSTER & CO., 9 and 10, St. Bride’s Avenue, 
Fleet St., E.C. 


HOLLOWAY'S OINTMENT and PILLS, 


—Reliable Remedies.—In wounds, bruises, sprains, glandular swell- 
ings, enlarged veins, neuralgic pains, and rheumatism, the application 
of this soothing Ointment to the affected parts not only gives the 
greatest ease, but likewise cures the complaint. ‘I'he Pills much assist 

banishing the tendency to rheumatism and other similar painful dis- 
orders. Whilst the Ointment cures the local ailment, the Pills remove 
the constitutional disturbances, and regulate every impaired function 
of every organ throughout the human body. The cure is neither tem- 
porary nor superficial, but permanent and complete, and the disease 
rarely recurs, so perfect has been the purification performed by th se 
searching yet harmless preparations. 


M. JACKSON, 


(Son of J. B. Jackson, of the late Firm of Jackson and Townson, 
MANUFACTURER AND IMPORTER OF 


SCIENTIFIC APPARATUS & PURE CHEMICALS 


65, BARBICAN, LONDON, £.C. 


EVERY REQUISITE FOR THE FITTING UP OF CHEMICAL, 
METALLURGICAL, AND PHYSICAL LABORATORIES. 


Sets of Scientific Apparatus of Every Description trom 
7s. 6d. to £10 tos, 
Price Lists, Post FREE, ON APPLICATION. 


Orders amounting to and eli y 
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NEW BOOKS. 


THE OCEAN SURVEY EXPEDITION. 
THE DEPTHS OF THE SEA: an Account of the General Results of the Dredging 


Cruises of H.M.S. Porcupine and Lightning during the Summers of 1868-69-70, under the Scientific Direction of Dr. 
Carpenter, F.R.S., J. Gwyn Jeffreys, F.R.S,, and Dr. Wyville Thomson, F.R.S. By Professor WYVILLE THOMSON, 
F.R.S., Head of the Scientific Staff of Civilians in the Cha//enger Expedition. With numerous Illustrations and Maps. 

[ Shortly. 


PROFESSOR HUXLEY’S CRITIQUES AND ADDRESSES. In the Press. 
(By the same Author, LAY SERMONS, ADDRESSES, and REVIEWS. New and Cheaper Edition, Crown 8vo, 75, 6d.) 


THE INTELLECTUAL LIFE. By P.G. Hamerton, 


[ Shortly. 
CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 
_ and English History in University College, Toronto. [/mmediately. 


A TREATISE ON BUILDING AND ORNAMENTAL STONES OF GREAT - 
BRITAIN and FOREIGN COUNTRIES, arranged according to their Geological Distribution and Mineral Character. 
With Illustrations of their Application in Ancient and Modern Structures. By EDWARD HULL, M.A. F.R.S., Professor 
of Geology in the Royal College of Science, Dublin. 8vo, 125. [Now ready. 


ESSAYS ON EASTERN QUESTIONS. By W. Gifford Palgrave. 8vo, ros. 6d, 
[Zhis day. 
‘Those who have studied the work on Central and Eastern Arabia, published by Mr. Palgrave some few years since, will 
scarcely need to be told that these essays are full of anecdote and interest ; that they evince an intimate familiarity on the part of 
their author with Arabic literature and with the details of Oriental life. . . . . The book is decidedly a valuable addition to 
the stock of literature on which men must base their opinions of the difficult social and political problems suggested by the designs 
of Russia, the capacity of Mahometans for sovereignty, and the good government and retention of India.” —Saturday Review. 


THE OWENS COLLEGE JUNIOR COURSE OF PRACTICAL CHEMISTRY. 
By FRANCIS JONES, Chemical Master in the Grammar School, Manchester, With Preface by Prof. Roscoz, 18mo. 


2s. 6d. [ This day. 
SIR WILLIAM THOMSON’S PAPERS ON ELECTROSTATICS and MAGNETISM, 

Reprinted. With Illustrations. 8vo, 18s. [7his day. 
THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of “ Habit and 

Intelligence.” [ Shortly. 


THE MYSTERY OF MATTER; and other Essays. By the Rev. J. A. Picton. 
[ Shortly. 


MACMILLAN & CO., Lordon 


This day, in 8vo. cloth, price 9s. Part I. of 


ELEMENTS OF NATURAL PHILOSOPHY, 


SIR WILLIAM THOMSON, F.R.S., 


PROFESSOR OF NATURAL PHILOSOPHY IN THE UNIVERSITY OF GLASGOW, 
AND 


P, G. TAIT, M.A., 
PROFESSOR OF NATURAL PHILOSOPHY IN THE UNIVERSITY OF EDINBURGH. 


Oxford: Printed at the CLARENDON PRESS, and published by MACMILLAN & CO., London, Publishers to the 


University. 
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SCHOOL OF CHEMISTRY, 


20, GREAT MARLBOROUGA STREET, 
LONDON, W. 


Directep sy ARTHUR VACHER. 
ROYAL COUNCIL OF EDUCATION.— 


The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations to Prof. 
E. V. GARONER, F.E.S., F.S.a., 44, Berners Street, 


ROYAL POLYTECHNICINSTITUTION, 
REGENT STREET, W. 

LABORATORY and CLASS ROOMS are now open for ANALYSES 
Pupils and Class and Private Studies. Investigations connected with Patents 
Conducted. Classes are now forming in Chemistry, Physics, and Steam.— 
For Fees and Syllabus apply to Prof. E. V. GARDNER, F.A.S., M.S.A., 
at the Institution. 


CHART OF THE SOLAR SPECTRUM. 


—A Photograph of the Chart of the Solar Spectrum, drawn and en- 
graved by Fraunhofer from the original exquisite engraving kindly pre- 
sented to Mr. Browning by Lord Lindsay. Ontinted mount, rrin. by 
Sin., price 2s. 6¢., and a Transparent Slide on glass, for use witha 
‘tern, price 3s. 6d. 
JOHN BROWNING, Optician to the Boxel Observatory, &c. &c., 
63, Strand, W.C. Prize Medal 1862. Established 100 years. 


SCIENTIFIC PRESENTS.—Collections to 


illustrate “‘ Lyell’s Elements of Geology,” and fac:litate the important 
study of Mineralogy and Geology, can be had at 2, 5, 10, 20, 50, to 1,000 
uineas; also single specimens of Minerals, Rocks, Fossils, and Recent 
Shells. Geologicat Maps, Hammers, and all the recent publications &c., 
of J. TENNANT, Mineralogist to Her Majesty, 149, Strand, W.C. 
Private instruction is given in Geology and Mineralogy by Mr. Tennant, 
F.G S., 149, Strand, Wie. 


BRITISH FOSSILS, CRUSTACEA, 
ECHINODERMATA, RECENT SHELLS, &. 


Collections at Half-a-Guinea, and at 1, 2, 5 Guineas and upwards, also 
single specimens of the same, Glass-capped Hoxes, Tablets, Trays, and 
every requisite for the Geologist, of THOMAS D. RUSSELL, 37, Arundel 
Street, Strand, London, W C. 

Microscopical Preparations from the Mollusca, Echinodermata, Forami- 
nifera, &c. Palate o: Squid, post free 13 stamps. Catalogues free 


JAMES WOOLLEY, SONS, & CO. 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS, 
For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study. 

Price Lists on Application. tee 


Just published, in fcap. 8vo, price 2s. cloth, 


CATECHISM OF ZOOLOGY. By the 


Rev. J. F BLAKE, M.A. F G.S., Mathematical Science 
in St. Peter’s School, York. 


London : LONGMANS, GREEN, & CO., Paternoster Row. 


THE TELEGRAPHIC JOURNAL 
AND ELECTRICAL REVIEW. 


Published on the rsth of each month. Price 6¢., in Coloured Wrapper: 
No. 3, now ready, contains Articles on :—International Tel i 
Time of War.—Mr. Scudamore at Hul!.—Telegraphic Batteries 

tion of the {nstantaneous Current of the Leyden Jar.—Testing the Co 
Resistance of Submarine Cables —Accidental Currents Developed in a 
eo agnets —Action of Powdere: d 
Students’ ‘uma.—P, dirgs of Societi Electrical Science in, 
Fore gn Journals.—Correspondence.—Telegraph Share List.—City Notes 
—Post Office Telegraphs.—Notes of Passing Events.—Register of New 
Patents, &c. &c. 
London: HENRY GILLMAN, Boy Court, Ludgate Hill, E.C. 


And all Booksellers and Railway Stations. 


Just published, in fcap. 8vo, pp. 634, price 5s. 


ELEMENTS OF ZOOLOGY for the Use 
of Schools and Science Classes. By ANDREW WILSON, Lecturer 
on Zoology, Edinburgh. Illustrated with 150 Wood Engravings. 

Edinburgh: A. & C. BLACK. London: LONGMANS, 


Just published, in fcap. 8vo, price 4s, 6d. 
A NEW EDITION OF 


JUKES’S SCHOOL MANUAL OF GEO. 


LOGY. _ Edited byA. J. Juxes-Browng, of St. John’s College, Cam 
bridge. Illustrated with numerous Wood Engravings. 


Edinburgh : A, & C. BLACK. London: LONGMANS. 


‘THE SPIRITUALIST,” A _ Scientific 
Newspaper, contains all the News of Spiritualism, and considers all 
uestions connected with the Study of Man asa Science. Reports of 
the Meetings of the Anthropological Institute are published regularly 
in its pages. Price 4d. 
E. W. ALLEN, 11, Ave Maria Lane, E.C. 


In cloth case, with directions and subsidiary TaB.es, price 21s. 


UNIVERSAL PROPORTION TABLE. 
Py PROFESSOR EVERETT, Queen's College, Belfast. 


This is a computing instrument, consisting of two folio cards so contrived 
as tobe equivalent to a slide-rule 13 ft. 4in. long, It can be read to four 
figures; and is specially adapted for reducing a set o in an arbi- 
trary ratio, as in finding percentages, or in reducing from metrical to British 
measure. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by Witt1AM Rostnson, F.L.S., Authorof 
_ Hardy Flowers,” Alpine Flowers for English Gardens,” The Parks, 


THE BREWERS’ GUARDIAN: 


A fortnightly paper devoted to the Protection of Brewers’ Interestsin Licensing | 
Legal, and Parliament 


, and P; tary matters. 


Review or THE MALT AND Hop Trapes ; AND WINE AND SpiriT TRADES 
RecorbD. 


The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 
“TheBrewers Guardian” is published on the Evenings of every alternate 
Monday, and is the only journal officially d with brewing i 
Subscription, 16s 6¢ per annum, free; Single Copies, rs.each. Rex 
gistered for Transmission Abroad. 


Offices—s, Bond Court, WaJbrook, London E.C. 


i P des, and Gardens of Paris,” &c.; and the best Writers in every de- 

| partment of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages :— 
The Flower Garden. Hardy Flowers. 


Landscape Gardening. Town Gardens. 
The on Gerdes. The Conservatory. 


Garden Structures, Public Gardens. 
Room and Window Gardens. The Greenhouse and 
Notes and Questions, The Household. 
Market Gardening. The Wild Garden. 


Trees and Shrubs. The Kitchen Garden. 

Tue GARDEN may be obtained through all Newsagents and at the Railway 
Bookstalls, at 4@ per copy. It may also be had direct from the Office at 55 
for a Quarter, 9s. 9@, for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance ; and in Monthly Parts. Specimen ies (post-free), ia 


37, Southampton Street, Covent Garden, W.C. 


Printed by R. Guay, Sons & Tavior, at 7 and 8, Bread Street 
at the Office, . 


Hill, in the City of London, and published by Macmittan & Co. 


38, Bleecker Street, New York.—Tuurspay, January 16, 1873. 
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A WEEKLY{ILLUSTRATED JOURNAL OF SCIENCE 


To the solid grouna 


QO) Nature trusts the mind which 6b 


wilds for aye.”—WORDSWORTH 


No. 169, VOL. 7] 


THURSDAY, JANUARY 23, 1873 


Registered as a Newspaper at the General Post Office. 


(All Rights are Reserved. 


KING’S COLLEGE, London.—Prof. W. G. | 


Apams, F.R.S., will begin a Course of Experimental Lectures on Light, | 
on Thursday, 23rd January, at 2 p.m. Fee, £2 2s. for the Term. Practi- 
eal Instruction in the subjects of Heat, Light, Electricity, Magnetism, | 
and their applications, is given in the Physical Laboratory. For 


further particulars apply to 
J. W. CUNNINGHAM. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, Langham Place, each SUNDAY 
AFTERNOON at Four precisely. Sunday, January 26.—A. H. 
Green, Esq., M.A. (Cambridge), F.G.S. (of Her Majesty’s Geological 
Survey), on ‘‘ The Glacial Period ; a chapter in English Geology. An 
Account of the Physical Changes which Great Britain has undergone 
since Tertiary times.” Members’ Annual Subscription, 41. Payment 
at the Door—One Penny, Sixpence, and (reserved seats) One Shilling. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGA STREET, 
LONDON, W. 
DirecTeD sy ARTHUR VACHER. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING, The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


ROYAL POLYTECHNICINSTITUTION, 
REGENT STREET, W. 

LABORATORY and CLASS ROOMS are now open for ANALYSES 
Pupils and Class and Private Studies. Investigations connected with Patents 
Conducted. Classes are now forming in Chemistry, Physics, and Steam.— 
For Fees and Syllabus apply to Prof. E. V. GARDNER, F.A.S., M.S.A., 
at the Institution. 


NATURAL SCIENCE AT OXFORD AND 
CAMBRIDGE.—A CAMBRIDGE M.A. (honours in Natural Science), 
an experienced and successful Teacher, prepares Three Resident Pupils 
forthe Entrance Natural Science Scholarships, and Exhibitions (value 
$40 to £95 per annum), now given regularly at most of the Colleges.— 
— M.A., Messrs. Kerslake and Co., Queen’s Road, Clifton, 

istol. 


FOR SALE. 
VERY FINE ASTRONOMICAL TELE- 


SCOPE, 5-in. object-glass, by Wray, brass tube, finder 1}-in. aperture, 
and iron cradle. Price 35 guineas. Address—Incumbent, Kingsthorpe, 
Northampton. 


WANTED, for the Agricultural College at 


Cirencester, a Professor of Mathematics, acquainted with Practical Sur- 
veying. Preference will be given toa Gentleman in Orders. Also, a 


J. C. STEVENS, 


SCIENTIFIC, NATURAL HISTORY, 
AND HORTICULTURAL SALE ROOMS. 


38, KING STREET, COVENT GARDEN, LONDON. 
ESTABLISHED 1760. 


SALES BY AUCTION NEARLY EVERY DAY 
Catalogues on application. 


STUFFED BIRDS IN CASES, EGGS, INSECTS IN CASES, 
MINERALS, FOSSILS, CABINETS, &c. 


MR. J. C. STEVENS will Sell by Auction, 
at his Great Rooms, 38, King Street, Covent Garden, on FRIDAY, 
January 31st, at half past Twelve precisely, the Collection of Birds 
and Eggs formed by C. Bamford, Esq., of Impington Hall, Cambridge. 
Also several other handsome Cases of Birds and Butterflies, a few 
Minerals, Fossils, Cabinets and Show-cases, &c. May be viewed after 
Two o’clock the day before, and morning of sale, and Catalogues had. 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester. 


Chemicals, &c. 


NEW AND REVISED PRICE LISTS FREE BY POST ON 
APPLICATION. 


Orders exceeding 4os. in value delivered free to any Railway Station in 
England. 


TISLEY AND SPILLER, 
SCIENTIFIC INSTRUMENT MAKERS 


172, BROMPTON ROAD, S.W., 


HAVE OPENED the above premises for the Manufacture 
and Sale of Philosophicai Apparatus, with the most modern 
Improvements in Electricity, Magnetism, Spectrum Analysis, &c. 


Just published, in fcap. 8vo, price 2s. cloth, 


CATECHISM OF ZOOLOGY. By the 
Rey. J. F. BLAKE, M.A. F.G.S., Mathematical and Natural Science 
Master in St. Peter's School, York. 


Professor of Natural History. Unmarried men are required, as resi- 
ence in the college is necessary. Apply to the Rey, the Principal. 


London : LONGMANS, GREEN, & CO., Paternoster Row. 
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ELEMENTARY SCIENCE. 


A NEW SERIES OF SCIENCE PRIMERS. 
Edited by 
PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART: 


PRIMER OF CHEMISTRY. By H. E. Roscoe, F.R.S., Professor of 
Chemistry in Owens College, chester, Second Edition. 18mo, 
cloth, rs. [Now ready. 

PRIMER OF PHYSICS. By Balfour Stewart, F.R.S,, Professor of 
Natural Philosophy in Owens College, Manchester. 18mo. cloth, rs. 

Now ready. 

INTRODUCTORY. By T. H. Huxley, F.R.S., Professor of Natural 
History in the Royal School of Mines. (Jn the press. 

PRIMEROF PHYSICAL GEOGRAPHY. By Archibald Geikie, F.R,S. 
Professor of Geology in the University of Edinburgh. [/mmediately. 


«*, Other Volumes in preparation. 


CLASS-BOOKS OF ELEMENTARY 
SCIENCE. 


ASTRONOMY. 
POPULAR ASTRONOMY.—With Illus- 


trations. By Sir G. B. AIRY, Astronomer Royal. Seventh Edition. 
18mo, 45. 64. 


ELEMENTARY LESSONS in ASTRO- 
NOMY.—By J. NORMAN LOCKYER, F.R.S., with Coloured 
Diagram of the Spectra of the Sun, Stars, and Nebula, and numerous 
Illustrations. Ninth Thousand. 18mo, 5s. 6d. 


QUESTIONS on the SAME. 1s. 6d. 
BOTANY. 

LESSONS in ELEMENTARY BOTANY. 
—With numerous Illustrations. By Professor OLIVER, F.R.S., F.L.S. 
Thirteenth Thousand, 18mo, 4s. 6d. 

CHEMISTRY. 


LESSONS in ELEMENTARY CHEMIS.- 
TRY, INORGANIC and ORGANIC.—By Professor ROSCOE. 
With num-rous Illustrations, and Chromo-Lithographs of the Solar 
Spectra, and of the Alkalies and Alkaline Earths. Thirty-third Thou- 
sand. 18mo, 45. 6d. 


PRACTICAL CHEMISTRY. 
OWENS COLLEGE JUNiOR COURSE 


OF PRACTICAL CHEMISTRY. By F. JONES, Chemical Master 
in the Grammar School, Manchester. With Preface by Prof. Roscor, 
F.R.S. 18mo, 2s. 6d. [This day. 


LOGIC. 
ELEMENTARY LESSONS in LOGIC 
DEDUCTIVE and INDUCTIVE.—By Professor JEVONS. Withco- 


ious Questions and Examples, and a Vocabulary of Logical Terms, 
cond Edit. 18mo, 3s. 6d. 


PHYSICS. 
LESSONS in ELEMENTARY PHYSICS. 
—By BALFOUR STEWART, F.R.S, Professor of NaturalgPhilosophy 


in Owens College, Manchester. With Coloured Diagram and numerous 
Illustrations. Seventh Thousand. 18mo, 4s. 6d. 


PHYSIOLOGY. 
LESSONS in ELEMENTARY PHYSI- 


OLOGY.—With Numerous Illustrations. Bv Professor HUXLEY, 
F.R.S. Twency-third Thousand. 18mo, 45. 6d. 


QUESTIONS on the SAME, rs. 64. 
POLITICAL ECONOMY. 


POLITICAL ECONOMY for BEGIN. 
NERS. By MILLICENT GARRETT FAWCETT. With Ques- 


In the Press :— 
ANATOMY. 
ELEMENTARY LESSONS IN ANA- 


TOMY. By ST. GEORGE MIVART, F.R.S. With numerous 
Illustrations. 


PHYSICAL GEOGRAPHY. 
ELEMENTARY LESSONS IN PHY- 
SICAL GEOGRAPHY. By ARCHIBALD GEIKIE, F.R.S., Pro- 
fessor of Geology in the University of Edinburgh. Illustrated. 
GEOLOGY. 
ELEMENTARY LESSONS IN GEO- 
LOGY, By Professor GEIKIE, 


THE BREWERS’ GUARDIAN: 


A fortnightly paper devoted to the Protection of Brewers’ Interests i Licensing 


Review oF THE MALT AND Hop Trapgs ; AND WINE AND Spirit 
ORD. 
The Official Organ of the Country Brewers’ Society, 
(Founded 1822.) 

“'TheBrewers Guardian” is published on the Evenings of every al 
Monday, and is the only journal officially connected with brewing interes 

Subscription, 16s 6¢. per annum, post free; Single ies, rs, each. Rex 
gistered for Transmission Abroad. 


Offices—s5, Bond Court, Walbrook, London E.C. 


PRICE EIGHTEENPENCE. 
THE PRACTITIONER: 
A Monthly Journal of 
THERAPEUTICS. 


Edited by FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistant 

Physician to Westminster Hospital, and Lecturer on Materia Medica in 

Westminster Hospita School. 
No. LV. for ¥ANUARY, 1873, Contatns— 

Original Communications : 

Dr. Outmont. Abstract of Researches on the Action of Hyoscyamia, 

Prosvero Sonstno, M.D. Some Researches on Infant Digestion. 

Epwarp M. Hopver, M.D, Transiusion ot Milk in Cholera. 

W Spencer Watson, F.R.C.S. On the Diagnosis of Periostitis ig 
the Orbit. 

S.Ciirrorp On Migraine. 

Dr. AnstTig. The Abdominal Complications of Migraine, and their 
Treatment. 

G. V. Poorr, M.D. On the Influence of the Continuous Galvanic Cur. 
rent over Voluntary Muscular Action. 

Reviews. Clinic of the Month Extracts from British and Foreign 
Journals. Notes and Queries. Bibliography. 


MACMILLAN & CO., 29 & 30, Bedford Street, Covent Garden, Londor, 


HOLLOWAY’S OINTMENT and PILLS, 


—Culpable Negligence.—At certain seasons, when the very air seems 
foul with pestilence, and the weather provokes disease, it becomes the 
———- duty of all invalids to keep themselves and their families in 
ull health and vigour. No wound or sore should now be permitted to 
run its destructive course ; no skin disease should be allowed to depress 
tne nervous system, when all such predisposing causes of danger may 
be effectually removed by this healing Ointment and these purifying 
Pills, without. enervating or irritating the constitution Everybody 
must in his own person fight the battle for health, and he will surely be 
victorious who, when illness shows itself, handles Holloway’s weapons 
conformably to their instructions. 


b a Y 3 S ‘A most delicious and valuable article.” 
Standard, 
It is the very finest Cocoa ever offered 
to the public.”—Court Circular. 
As a delicious, refreshing, and nourishing beverage, with delicate flavou 


and fine aroma, it certainly surpasses an that has yet been offered 
the public.”—London Mirror. 


RUPTURES.—BY ROYAL LETTERS PATENT. 


WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided; 4 
soft bandage being worn round the body, while the requisite 
is supplied by the MOG-MAIN PAD and 
PATE LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body; 
2 inches w the hips, being sent to the manufacturer, 


JOHN WHITE, 228, Piccadilly. 
Umbilical 42s. and 52s. 64. 

ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 


Sprains, &c. They are porous, light in texture, and inexpensive, and draw® 
i cocking. Price 45. 6d., 78. 6d., 105., and x6s, each 
ostage 


JOHN WHITE, Manutacturer, 228, Piccadilly, Londo. 
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NEW BOOKS. 


THE OCEAN SURVEY EXPEDITION. 
THE DEPTHS OF THE SEA: an Account of the General Results of the Dredging 


Cruises of H.M.S. Porcupine and Lightning during the Summers of 1868-69-70, under the Scientific Direction of Dr. 
Carpenter, F.R.S., J. Gwyn Jeffreys, F.R.S., and Dr. Wyville Thomson, F.R.S. By Professor WY VILLE THOMSON, 
F.R.S., Head of the Scientific Staff of Civilians in the Cha//enger Expedition. With numerous Illustrations and — , 

[ Shortly. 


PROFESSOR HUXLEY’S CRITIQUES AND ADDRESSES. In the Press. 
(By the same Author, LAY SERMONS, ADDRESSES, and REVIEWS. _New and Cheaper Edition, Crown 8vo, 7s. 6d. ) 


THE INTELLECTUAL LIFE. By P.G. Hamerton. 


[ Shortly. 
CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 
and English History in University College, Toronto, [/mmediately. 


A TREATISE ON BUILDING AND ORNAMENTAL STONES OF GREAT 
BRITAIN and FOREIGN COUNTRIES, arranged according to their Geological Distribution and Mineral Character. 
With Illustrations of their Application in Ancient and Modern Structures. By EDWARD HULL, M.A. F.R.S., Professor 
of Geology in the Royal College of Science, Dublin. 8vo, 12s. [Now ready. 


ESSAYS ON EASTERN QUESTIONS. By W. Gifford Palgrave. 8vo, 1os-6d. 
[Zhis day. 
“‘Those who have studied the work on Central and Eastern Arabia, published by Mr. Palgrave some few years since, will 
scarcely need to be told that these essays are full of anecdote and interest ; that they evince an intimate familiarity on the part of 
their author with Arabic literature and with the details of Oriental life. . . . . The book is decidedly a valuable addition to 
the stock of literature on which men must base their opinions of the difficult social and political problems suggested by the designs 
of Russia, the capacity of Mahometans for sovereignty, and the good government and retention of India.” —Saturday Review. 


THE OWENS COLLEGE JUNIOR COURSE OF PRACTICAL CHEMISTRY. 
By FRANCIS JONES, Chemical Master in the Grammar School, Manchester. With Preface by Prof. Roscoz. 18mo, 


2s. 6d, [ day. 
SIR WILLIAM THOMSON’S PAPERS ON ELECTROSTATICS and MAGNETISM, 
Reprinted. With Illustrations. 8vo, 185. [This day. 
THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of “ Habit and 
Intelligence.” [Shortly 
THE MYSTERY OF MATTER; and other Essays. By the Rev. J. A. Picton. 
[ Shortly. 


MACMILLAN & CO., Loxdon. 


This day, in 8vo. cloth, price 9s. Part I. of 


ELEMENTS OF NATURAL PHILOSOPHY, 


SIR WILLIAM THOMSON, F.R.S., 
PROFESSOR OF NATURAL PHILOSOPHY IN THE UNIVERSITY OF GLASGOW, 


AND 
P. G. TAIT, M.A., 


PROFESSOR OF NATURAL PHILOSOPHY IN THE UNIVERSITY OF EDINBURGH. 


Oxford; Printed at the CLARENDON PREss, and —— by MACMILLAN & CO., London, Publishers to the 
niversity. 
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Just published, in fcap. 8vo, pp. 634, price 5s. J AMES. W. oO OLLE 7, Ss e) N Ss, & Co, 
ELEMENTS OF ZOOLOGY for the Use| — ; 
of Schools and Science Classes. By ANDREW WILSON, Lecturer 69, MARKET STREET, MANCHESTER. 
on Zoology, Edinburgh. Illustrated with 150 Wood Engravings. 
Edinburgh: A. & C. BLACK. London: LONGMANS. CHEMICAL APPARATUS AND REAGENTS, 
For Le d Class D tration, Lab I ; 
Just published, in fcap. 8vo, price 4s. 6d. 
A NEW EDITION OF SETS OF APPARATUS AND CHEMICALS PF 
JUKES’S SCHOOL MANUAL OF GEO.- For the various Public Examinations. ’ 
bridge. Portable Chemical Cabinets adapted for Private Study, 
Edinburgh : A. & C. BLACK. London: LONGMANS. Price Lists on Application. 
“THE SPIRITUALIST,” A_ Scientific M. JACKSON, 
Newspaper, contains all the News of Spiritualism, and considers ail ” . 
soa connected with the Study of Man as a Science. Repests of (Son of J. B. Jackson, of the late Firm of Jackson and Townsow, 
the pnt | the es Institute are published regularly MANUFACTURER AND IMPORTER OF 
in its pages. Price 4d. 
‘ E. W. ALLEN, 11, Ave Maria Lane, E.C. SCIENTIFIC APPARATUS & PURE CHEMICALS 
65, BARBICAN, LONDON, £.C. 
At CHART OF THE SOLAR SPECTRUM. 5» : ‘ 
ly —A +) of the Chart of the Solar Spectrum, drawn anden- | EVERY REQUISITE FOR THE FITTING UP OF CHEMICAL, 
\" ; graved by Fraunhofer from the original exquisite engraving kindly pre- METALLURGICAL, AND PHYSICAL LABORATORIES 
ve sented to Mr. Browning by Lord Lindsa . Ontinted mount, rrin. by apr E D a No. 
" * in., price 2s. 6d., and a Transparent Slide on glass, for use witha Sets of Scientific Apparatus of Every Description trom 
| antern, price 3s. 6d. 7s. 6d, to £10 tos. 
JOHN BROWNING, Optician to the Royal Observatory, &c. &c. ; Regist 
63, Strand, W.C. Prize’ Medal 1862, Establihed 100 PRICE Lists, Post FREE, ON APPLICATION 
H Orders amounting to £2 and upwards delivered free to any Railway 
Station in England and Wales. ANTE 
SCIENTIFIC PRESENTS.—Collections to GREA 
illustrate “ Lyell’s Elements of Geology,” and facilitate the important FLETCHER’S NEW UNIVERSAL Square 
study of and at 20, 50, to 1,000 Pp 
ineas ; also single specimens o inerals, Rocks, Fossils, and Recent ape 
Shells, Geological Maps, Hammers, and all the recent publications, &c., FU RNACE (GAS), 1.—“On 
of J. TENNANT, Mineralogist to Her Majesty, 149, Strand, W.C. - 2—Th 
Private instruction is given in Geology and Mineralogy by Mr. Tennant, 
F.G.S., 149, Strand, W.C. 
THE ONLY_CHEAP FARMERS’ NEWSPAPER. SUNT 
THE CHAMBER OF Cit 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 
Edited by Joun ALGERNON CLarkg, Secretary to the Central Chamber of 
Agriculture, 20, ( 
Devotes special attention to the di ions and p dings of the Cham- 
bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 
The London Corn, Seed, Hop, Cattle, and other Markets of Monday — 
are specially reported in this Journal, which is despatched the same ROY A 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3¢., or prepaid, 15s. a year post free. The I 
Published by W. PICKERING, 21, Arundel Street, Strand, W.C. aaa 
“THE GARDEN,” 4x 
A Weekly Illustrated Journal Devoted Solely to Horticulture in all its ROYA 
branches. 
THE GARDEN is conducted by WiLt1AM Rosrnson, F.L.S., Author of LABOR 
** Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” ‘‘ The Parks, Pupils and 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- For op 
partment of Gardening are contributors to its pages. at the Insti 
The following are some of the subjects regularly treated of in its pages :— oe 
The Flower Garden. Hardy Flowers. 2 
Landscape Gardening. Town Gardens. . THE 
For Muffles, Crucibles, Ladies, and all purposes required in a Chemicel 
Window Laboratory, working with certainty at any definite temperature required, up 
to or 
4 Chetek The Wild Garten. EXCEEDING THE FUSING POINT OF CAST IRON Boy C 
ee Trees and Shrubs. The Kitchen Garden. without blast or attention. It may be used on a sitting-room table, and will 
; Tus Ganvan may be obtained th h all N Z and atthe Railway fuse 4 or-5 ozs. of cast iron in 35 minutes, the crucible and its contents being “SCI 
Bookstalls, at 4¢. per copy. It may also be had direct from the Office at 5S. visible the whole —_— a ee Pa aoe Sec- YEAI 
for a Quarter, 9s. 9@. for a Half-year, and 19s. 6d. for a Year, payable in ad- | . Hot Blast Blowpipes and other Sp iesin La y apparatus. 
vance ; and in Monthly Parts. Specimen Copies (post-free), Ad tional drawings and description free by post. 
37, Southampton Street, Covent Garden, W.C. T. FLETCHER, F.C.S., 15, Bold Street, Warrington. Vv ER’ 
Printed by R. Cray, Sons & TAvior, at 7 and 8, Bread Street Hill, in the City of London, and published by Macmittan & Co. and ir 
a at the Office, 38, Bleecker Street, New York.—Tuurspay, January 23, 1873. - Nortl 
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— 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH 


No. 170, VOL. 7] 


THURSDAY, JANUARY 30, 1873 


Registered as a Newspaper at the General Post Office. 


(All Rights are Reserved. 


ANTHROPOLOGICAL INSTITUTE of 
GREAT BRITAIN and IRELAND, 4, St. Martin’s Place, Trafalgar 
Square. Tuesday, 4th February, at 8 p.m. 


Papers to be read :— 
1.—‘On the Looshais.” By A. Campbell, Esq. M.D. y 
2.—*The Inhabitants of Car Nicobar.” By A, L. Distant, Esq. M.A.I. 


J. FRED. COLLINGWOOD, Secretary. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, Lingham Place, each SUNDAY 
AFTERNOON at Four precisely. Suuday, February 2.—Louis 
C. Miatt, Esq., on ‘‘‘The Early History of Domestic Animals” 
Members’ Annual Subscription, 41. Payment at the Door—One 
Penny, Sixpence, and (reserved seats) One Shilling. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W, 
Direcrep sy ARTHUR VACHER. 


ROYAL COUNCIL OF EDUCATION.— 


The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING, The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


ROYAL POLYTECHNICINSTITUTION, 
REGENT STREET, W. 
LABORATORY and CLASS ROOMS are now open for ANALYSES 
Pupils and Class and Private Studies. Investigations connected with Pateats 
Conducted. Classes are now forming in Chemistr , Physics, and Steam.— 


For Fees and Syllabus apply to Prof. E. V. GARDNER, F.A.S., M.S.A., 
at the Institution. 


ON SALE. 
THE «CHEMICAL NEWS” FOR THE 


LAST TEN YEARS. Twenty Volumes complete in Covers. No 
reasonable offer refused. Apply to A. W. W., Chemical News Office, 
Boy Court, Ludgate Hill, London. 


Also, 


“SCIENCE GOSSIP,” FOR LAST SIX 


YEARS. Nos. 25 to 96 inclusive. 


FOR SALE. 


VERY FINE ASTRONOMICAL TELE- 


SCOPE, s-in. object-gl: by W: brass tube, finder 1}-in. aperture, 
and iron craic. t-glass, by Wray, j-in. ape 


ce 35 guineas. Address—Incumbent, Kingsthorpe, 


E. DENT & CO, 


61, STRAND, AND 34, ROYAL EXCHANGE, LONDON. 


MANUFACTURERS OF 
Chronometers, Watches, Astronomical and 
Turret Clocks, Dipleidoscopes, Azimuth 
and Ships’ Compasses, &c., 


To Her Majesty, and H.R.H. the Prince of Wales. 
Makers of the GREAT CLOCK of the Houses of Parliament, 


AND OF THE NEW 


STANDARD CLOCK ef the Royal Observatory, Greenwich, 


Price Lists on application. 


E. DENT & CO., 61, Strand, and 34 and 35, Royal Exchange 
(FALTORY : SAVOY STREET,) LONDON. 


TISLEY AND SPILLER, 
SCIENTIFIC INSTRUMENT MAKERS 


172, BROMPTON ROAD, S.W., 


HAVE OPENED the above premises for the Manufacture 
and Sale of Philosophical Apparatus, with the most modern 
Improvements in Electricity, Magnetism, Spectrum Analysis, &c. 


SCIENTIFIC PRESENTS.—Collections to 


illustrate “ Lyell’s Elements of Geology,” and facilitate the important 
study of Mineralogy and Geology, can be had at 2, 5, 10, 20, 50, to 1,000 
guineas; also single specimens of Minerals, Rocks, Fossils, and Recent 
Shells, Geological Maps, Hammers, and all the recent publications, &c., 
of J: TENNANT, Mineralogist to Her Majesty, 149, Strand, W.C. 


Private instruction is given in Geology and Mineralogy by Mr. Tennant, 
F.G.S., 149, Strand, W.C. 


Just published, 1 vol. 8vo, cloth, price 12s. 


A MATHEMATICAL TREATISE ON 
THE MOTION OF PROJECTILES, founded chiefly on the Re- 
sults of Experiments made with the Author’s Chronograph By 
FRANCIS BASHFORTH, B.D., Professor of Applied Mathematics 
to the Advanced Class of Royal Artillery Officers, Woolwich, and late 
Fellow of St. John’s College, Cambridge. 

London: ASHER & CO., 13, Bedford Street, Covent Garden, W.C. 


Berlin: rz, Unter den Linden. 
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JOHN BROWNING 


BEGS to call the attention of the Scientific World and the Public generally to the following Instruments of his manufacture 
intended for the use of those who are commencing the study of Spectrum pen An i 


Other Instruments of more complete kind intended for the purpose of Original Research:—  [f 


The Star Spectroscope, as used by Dr. Huggins, from... 6 6 
As illustrated and described in recent numbers of NATURg in Mr. Norman Lockyer’s Lectures on the Spectroscope. 


An Illustrated Descriptive Catalogue of Spectroscopes and Spectrum Apparatus, with Chromo-Lithographic Chart of Spectral 
and Appendices; How to use a Spectroscope, a Micro-Spectroscope, a Tele-Spectroscope, and Screen Spectrum Apparatus, 
Price 1s. 6d. post freee JOHN BROWNING, Optical and Physical Instrument Maker to the Royal Observatory, &c. &c., 63, 
Strand, W.C., and 111, Minories, E. Prize Medal 1862. Established 100 years. 


Lists free on application. 


HOLLOWAY’S PILLS.—Few truths can THE ONLY CHEAP FARMERS’ NEWSPAPER, 
present themselves more obviously to a contemplative mind than the THE CH AMBER OF 


ter checks to a considerable extent the natural exhalements of the skin 

an alterative is required to transfer the effete and offensive matters RE J O U RN A L 
entirely from the body through some other channel Holloway’s can AND FARMERS’ CHRONICLE, 
confidently be recommended as the easiest, safest, and surest means of 
obtaining this desirable end, without weakening the most delicate or | Edited by JoHn ALcrrnon Crarkz, Secretary to the Central Chamber of 


incommoding the from frequent impure Agriculture, 

air the blood becomes foul and the secretions vitiatei, these Pills present Devotes special attention to the discussions and proceedi Cham- 
a ready and efficient means of cleansing the former and correcting the bers of Agriculture of Great Britain (which _ er 
latter, without interrupting any ordinary avocations. 18,000 members), besides giving original papers on practical farming, 


and a mass of intelligence of particular value to the agriculturist. 
The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, which is despatched the same 


evening so as to insure deli t bscri 
RUPTURES.—BY ROYAL LETTERS PATENT. on Peles or 


WHITE’S MOC-MAIN LEVER TRUSS Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 
is allowed by upwards of 500 Medical Men to be the most effec- 

: tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn round the body, while the Seems 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, tting with so much ease and closeness 
that it cannot be detected, and may be worn Lays | sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 


JOHN WHITE, 228, Piccadilly. 
Price of a single Truss, 16s., 215., 26s. 6¢., and 315. 6d. 


Double 318 6d., 42s., and 52s. 6d. 
Umbilical and 52s. 6d, 


ELASTIC STOCKINGS, KNEE-CAPS, 


: LIGHT LY ON THE BOX 
JOHN WHITE, Manutacturer, 228, Piccadilly, London. 
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NEW BOOKS. 


THE OCEAN SURVEY EXPEDITION. 


THE DEPTHS OF THE SEA: an Account of the General Results of the Dredging 
Cruises of H.M.S. Porcupine and Lightning during the Summers of 1868-69-70, under the Scientific Direction of Dr. 
Carpenter, F.R.S., J. Gwyn Jeffreys, F. -R.S., and Dr. Wyville Thomson, F.R.S. By Professor WYVILLE THOMSON, 
F.R.S., Head of the Scientific Staff of Civilians in the Cha//enger Expedition. With numerous Illustrations and Maps. 

[ Shortly. 


PROFESSOR HUXLEY’S CRITIQUES AND ADDRESSES. In the Press. 
(By the same Author, LAY SERMONS, ADDRESSES, and REVIEWS. New and Cheaper Edition. Crown 8vo, 7s. 6d, 


THE INTELLECTUAL LIFE. By P.G. Hamerton. 


[ Shortly. 
CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 
and English History in University College, Toronto, [Jmmediately, 


A TREATISE ON BUILDING AND ORNAMENTAL STONES OF GREAT 
BRITAIN and FOREIGN COUNTRIES, arranged according to their Geological Distribution and Mineral Character. 
With Illustrations of their Application in Ancient and Modern Structures.) By EDWARD HULL, M.A. F.R.S., Professor 
of Geology in the Royal College of Science, Dublin. 8vo, 12s. [Now ready. 


ESSAYS ON EASTERN QUESTIONS. By W. Gifford Palgrave. 8vo, ros. 6d. 

[Zhis day. 
“Those who have studied the work on Central and Eastern Arabia, published by Mr. Palgrave some few years since, will 

scarcely need to be told that these essays are full of anecdote and interest ; that they evince an intimate familiarity on the part of 

their author with Arabic literature and with the details of Oriental life. . . . . The book is decidedly a valuable addition to 

the stock of literature on which men must base their opinions of the difficult social and political problems suggested by the designs 

of Russia, the capacity of Mahometans for sovereignty, and the good government and retention of India.”—Saturday Review. 


THE OWENS COLLEGE JUNIOR COURSE OF PRACTICAL CHEMISTRY. 
By eo JONES, Chemical Master in the Grammar School, Manchester. With Preface by Prof. Roscoz. 18mo, 
25. 6d. [ day. 


SIR WILLIAM THOMSON’S PAPERS ON ELECTROSTATICS and MAGNETISM, 


Reprinted. With Illustrations. 8vo, 18s. [This day. 
THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of « Habit and 
Intelligence.” [ Shortly. 


THE MYSTERY OF MATTER; and other Essays. By the Rev. J. A. Picton. 
[ Shortly. 


MACMILLAN & CO., 


This day, in 8vo. cloth, price 9s. Part I. of 


ELEMENTS OF NATURAL PHILOSOPHY, 


SIR WILLIAM THOMSON, F.R.S., 


PROFESSOR OF NATURAL PHILOSOPHY IN THE UNIVERSITY OF GLASGOW, 
AND 


P. G. TAIT, M.A., 
PROFESSOR OF NATURAL PHILOSOPHY IN THE UNIVERSITY OF EDINBURGH. 


Oxford’: Printed at the CLARENDON PRESS, and i we by MACMILLAN & CO., London, Publishers to the 
niversity. 
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JAMES WOOLLEY, SONS, & CO, 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS, 


For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 


Portable Chemical Cabinets adapted for Private Study. 


Price Lists on Application. 


M. JACKSON, 


(Son of J. B. Jackson, of the late Firm of Jackson and Townson, 
MANUFACTURER AND IMPORTER OF 


SCIENTIFIC APPARATUS & PURE CHEMICALS 


65, BARBICAN, LONDON, £.C. 


EVERY prin tty FOR THE FITTING UP OF CHEMICAL, 
METALLURGICAL, AND PHYSICAL LABORATORIES. 


Sets of Scientific Apparatus of Every Description trom 
7s. 6d, to £10 10s. 
Price Lists, Post FREE, ON APPLICATION. 


Orders amounting to £2 and upwards delivered free to any Railway 
Station in England and Wales. 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


WAREHOUSE and SHOW-ROOMS, 
x, Market Place, and St. Mary’s Gate, Manchester. 


y Description of Apparatus, Bottles, Pure and Commercial 
Chemicals, 


NEW AND REVISED PRICE LISTS FREE BY POST ON 
APPLICATION. 


Orders exceeding 4os. in value delivered free to any Railway Station in 
England. 


BRITISH FOSSILS, CRUSTACEA, 
ECHINODERMATA, RECENT SHELLS, &c. 

Collections at Half-a-Guinea, and at 1, 2, 5 Guineas and upwards, also 
single of the cm Glasrcapped Tablets, Trays, and 
every requisite for the Geologist, of THOMAS D. RUSSELL, 37, Arundel . 
Street, Strand, London, W C é 

Microscopical Preparations from the Mollusca, Echinodermata, Forami- 
nifera, &c. Palate of Squid, post free 13 stamps. Catalogues free. 


* THE SPIRITUALIST,” A_ Scientific 


Newspaper, contains all the News of Spiritualism, and considers all 
estions connected with the Study of Man asa Science. Reports of | 
logical regularly 


Meetings of the Anthropological Institute are published 
in its pages. Price 4d. 


E. W. ALLEN, 11, Ave Maria Lane, E.C. 


MACMILLAN’S MAGAZINE. 
No. 160. FOR FEBRUARY. | 

Price 1s. 
CONTENTS OF THE NUMBER. 


Just published, in fcap. 8vo, price 2s. cloth, 


CATECHISM OF ZOOLOGY. By the 


Rev. J. F. BLAKE, M.A. F.G.S., Mathematical and N i 
as in St. Peter’s School, York. , atural Science 


London : LONGMANS, GREEN, & CO., Paternoster Row. 
GANOT’S TWO WORKS ON NATURAL 


PHILOSOPHY, translated and edited with the Author’s’ sanction 
Ph.D. F.C S. Professor of Experimental Science, Staff 
‘ollege :— 


ELEMENTARY TREATISE ON PHy. 


SICS, Experimental and Applied, for Colleges and Schocls. Trans. 
lated and edited from Ganot’s ‘Elements de Physique.” Fifth 
Edition, with 726 Woodcuts., Post 8vo, price 15s. 


“Ganot’s work, through the admirable translation of Professor Atkin. 
son, is so well known in this country that we need do little more than com- 
pare this edition with the previous. The type has been altered, and the 
size of the page somewhat increased ; on new illustrations have 
been added, and the text has been augmented. The work, as it now stands, 
is a valuable addition to our scientific literature, and neither student nor 
savant could spare it from his library.” —NaTuRE. 


NATURAL PHILOSOPHY for GENERAL 
READERS and YOUNG PERSONS. Translated and edited from 
—* “* Cours de Physique ;” with 440 Woodcuts.j Crown 8vo, price 
78. 6d. 

“* This is a good text-book of physics for the middle and upper classes of 
boys’ and girls’ schools, embracing a familiar account of physical pheno- 
mena and laws for the general reader. The subjects are the properti-s of 
matter,‘hydrostatics, pneumatics, acoustics, heat, light, magnetism, and elec. 
tricity ; and the treatment is entirely free from mathematical formule The 
engravings of the instruments and of the experiments detailed are good 
and suggestive, and calculated to be of assistance not only to the learner 
but to the teacher.”—-NaTuRE. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


Now ready, with Wood and Chromolithographs, 
OZONE AND ANTOZONE: their History 


and Nature. 
Wae® \ Is OZONE OBSERVED IN THE ATMOSPHERE! 


By CORNELIUS B. FOX, M D. M.RC.P. Lond., : 

Fellow of the British, and Member of the Scottish Meteorological Societies, 

*,* The author's object is threefold :— 

1. To give a digest of the more important facts connected with Ozone and 
Antozone ; 

2. Topoint out the circumstances and the manner in which the localities 
where, and the reason — Ozone is observed in the atmosphere ; and, 

3. To give the results o! his own investigations concerning these bodies. 


J. and A. CHURCHILL, New Burlington Street. 


— 


Now ready, with Plates, coloured, ros. 6d. 


HARVESTING ANTS AND TRAPDOOR 


SPIDERS. Notes and Observations on their Habits and Dwellings. 
By J. T. MOGGRIDGE, F.L.S. 


L. REEVE & CO., 5, Henrietta Street, Covent Garden. 


“THE GARDEN,” 

A Weekly Illustrated Journal Devoted Solely to Horticulture n all its 

branches. 

THE GARDEN is conducted by Witt1aM Rosinson, F.L.S., Authorof 
** Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” ‘‘ The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
P of Gardening are contributors to its pages. 


The following are some of the subjects regularly treated of in its pages :— 


1.—“A Slip in the Fens.” 


Chapter VII. 
Instinct. With Original Observations on Young Animals.” By | 


D. A. Spalding. 


3.—" Zineas Sylvius Piccolomini, Pope Pius II.” By M. Creighton. | 


Part II. 
4—“‘ Thoughts upon Government.” Chapter V. 
—‘‘ Passages in the Life of a Bachelor.” By M. C. 
—** La Roquette, 24th -y 1871.” By F. M. F. Skene. 
7.—** The Children of the Poor.” 


MACMILLAN & CO., LONDON. 


The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 
Room and Window Gardens. The Greenhouse and 
Notes and Questions. The Household. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 


| ‘Tue GARDEN may be obtained through all Newsagents and at the Railway 
| Bookstalls, at 4¢. per copy. It may also be had direct from the Office at 5% 
| fora Quarter, 9s. 9¢@. for a Half-year, and 19s. 6d. for a Year, pa ble in ad 
vance ; and in Monthly Parts. 


37, Southampton Street, Covent Garden, W.C. 


Printed by R. Cuax, Sons & Tavior, at 7 and 8, Bread Street 
» at the Office, 


Hill, in the City of London, and published by Macmittan & Co. 


38, Bleecker Street, New York.—Tuurspay, January 30, 1873. 
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UNIVERSITY COLLEGE, LONDON.— 
ORGANIC CHEMISTRY. PROFESSOR WILLIAMSON’S 
Course of Lectures on this subject wil begin on WEDNESDAY, 
February rath, and will occupy about Six Weeks. The Class Meeting 
every week-day except Saturday, from 11 to12. Fee, £2 2s. Analy- 
tical Chemistry is taught inthe Birkbeck Laboratory, which Students 
may enter at any period of the Session. 

JOHN ROBSON, B.A., 


Secretary to the Council. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, Langham Place, each SUNDAY 
AFTERNOON at Four precisely. Sunday, February 9.—Dr. Zerrri 
(Lecturer on Historic Ornament, Science and Art Department, South Ken- 
sington) on ‘‘ Natural Phenomena and their Influence on different Reli- 
gious Systems ”. Members’ Annual Subscription, 41. Payment at the 
Door—One Penny, Sixpence, and (reserved seats) One Shilling. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGA STREET, 
LONDON, W. 
Directep sy ARTHUR VACHER. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


ROYAL POLYTECHNICINSTITUTION, 
REGENT STREET, W. 

LABORATORY and CLASS ROOMS are now open for ANALYSES 
Pupils and Class and Private Studies. Investigations connected with Patents 
Conducted. Classes are now forming in Chemistry, Physics, and Steam.— 
For Fees and Syllabus apply to Prof. E. V. GARDNER, F.A.S., M.S.A., 
at the Institution. 


FOR SALE. 


VERY FINE ASTRONOMICAL TELE- 


SCOPE, 5-in. object-glass, by Wray, brass tube, finder 1}-in. aperture, 
andiron cradle. Price 35 guineas. Address—incumbent, Kingsthorpe, 
Northampton. 


A DANISH COLLECTOR OF SHELLS 
wishes to exchange Fine Spec’mens of Land and Freshwater Shells 
from Denmark, with Specimens from England or other places. Refer 
to Dr. O. A. L. MORCH, Zoological Museum, Copenhagen. 


TISLEY AND SPILLER, 
SCIENTIFIC INSTRUMENT MAKERS 


172, BROMPTON ROAD, S.W., 
HAVE OPENED the above premises for the Manufacture 


and Sale of Philosophical Apparatus, with the most modern 
Improvements in Electricity, Magnetism, Spectrum Analysis, &c. 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester. 


Every Description of Apparatus, Bottles, Pure and Commercial 
Chemicals, & c. 


NEW AND REVISED PRICE LISTS FREE BY POST ON 
APPLICATION. 


Orders exceeding 4os. in value delivered free to any Railway Station in 
England. 


J. C. STEVENS, 
SCIENTIFIC, NATURAL HISTORY, 

AND HORTICULTURAL SALE ROOMS. 
38, KING STREET, COVENT GARDEN, LONDON. 
ESTABLISHED 1760. 

SALES BY AUCTON NEARLY EVERY. DAY 


Catalogues on application. 


TO MUSEUMS AND COLLECTORS. 
MR. DAMON, of Weymouth, will, on ap- 


plication, furnish an Abridged Catalogue of his COLLECTIONS in 
FOREIGN SHELLS, also in BRITISH. Elementary and other 
Geological Coilections 


Just published, in fcap. 8vo, price 2s. cloth, 


CATECHISM OF ZOOLOGY. Fy the 
Rev. J. F. BLAKE, M.A. F G.S., Mathematical and Natural Science 
Master in St. Peter’s School, York. 


London ; LONGMANS, GREEN, & CO., Pavernoster Row, 
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JAMES WOOLLEY, SONS, & CO. 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS, 


For Lecture and Class D ion, Laboratory Instruction, &c, 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

= Portable Chemical Cabinets adapted for Private Study. 


Price Lists on Application. 


THE BREWERS’ GUARDIAN: 


A fortnightly paper devoted to the Protection of Brewers’ Interests in Licensing 
gal, and Parliamentary matters. 


Review oF THE MALT AND Hop TRApDES ; AND WINE AND SPIRIT TRADES 
REcorD. 


The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 
**TheBrewers Guardian” is published on the Evenings of every alternate 
Monday, and is the only journal officially connected with brewing interests 
_ Subscription, 16s per annum, post free; Single Copies, rs.each. Re- 
gistered for Transmission Abroad. 


Offices—5, Bond Court, WaJbrook, London E.C. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 


Edited by Joun ALGernon CLarke, Secretary to the Central Chamber of 
Agriculture, 


Devotes special attention to the discussions and proceedings of the Cham- 
bers of Agriculture of Great Britain (which now number upwards ot 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specialiy reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3d., or prepaid, 15s. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture n all its 
branches. 
THE GARDEN is conducted by WiLt1AM Rosrnson, F.L.S., Author f 
“* Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” ‘‘ The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages, 


The following are some of the subjects regularly treated of in its pages :— 


The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 
The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 
Room and Window Gardens. The Greenhouse and 
Notes and Questions. The Household. 

Po Market Gardening. } The Wild Garden. 

7 Trees and Shrubs. The Kitchen Garden. 


Tue GARDEN may be obtained through all Newsagents and atthe Railway 
B okstalls, at 4@ per copy. It may also be had direct from the Office at 5s. 
for a Quarter, 9s. 9¢. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vauce ; and in Monthly Parts. Specimen Copies (post-free), 4} 


37, Southampton Street, Covent Garden, W.C. 


3 ‘*A most delicious and valuable article.” 
Standard. 
It is the very finest Cocoa ever offered O 
to the public.”—Court Circular. 
\s a delicious, refreshing, and nourishing beverage, with delicate flavou. 


and fine a-om, ic certainly surpasses anything that has yet been offered to 
he public, ’—London Mirror. 


Just published, in fcap. 8vo,"cloth, price 4s, 6d. 
A NEW EDITION OF 
JUKES’S SCHOOL MANUAL OF Ggo. 


LOGY. Edited by Atrrep J. Juxes-Browne, of St. John’ 
Cambridge. Illustrated with numerous Wood take Rg — 


Edinburgh: A. & C. BLACK. London: LONGMANS, 


THE ZOOLOGIST. 
A MONTHLY JOURNAL OF NATURAL HISTORY. 
Conducted by Epwarp Newman, F.L.S. F.Z.S. &c. 


The Zoologist was established in 1843 to record and preserve observations 
on subjects similar to those treated of in White’s ‘‘ Natural History of Sel. 
borne,” and the success which has attended it is sufficient proof that its plan 
is acceptable to “ out-of-door naturalists ;” those who delight in observing 
the manners, habits, the private lives, the migrations, movements, nests, 
young and food of animals. It contains original papers and records of facts 
relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, together with 
notices of recent works on every branch of Natural History. The editor 
has been assisted by more than two hundred of our very best zoologists. 


Published-on the First of every Month. 
PRICE ONE SHILLING. 
JOHN VAN VOORST, 1, Paternoster Row. 


NEWMAN’S ENTOMOLOGIST, 


A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS. 
Conducted by Epwarp Newman, F.L.S. F.Z.S. &c., 
Late President of the Entomological Society. 


The objects of the Extomologist are to give every information about In- 
sects ; more especially to work out the history of those which attack Fruij 
and Forest Trees, Vegetables, Root and Seed Crops, Greenhouse and Gar. 
den Plants, with a view to suggesting remedies. _ Notes, Observations, and 
Queries on every branch of the Science are solicited. To preserve a con- 
tinuous record of the occurrence of rarities. To improve collections by 
offering a ready medium for the exchange of specimens. 


Published on the First of every Month. 
PRICE SIXPENCE, 


SIMPKIN, MARSHALL, and Co , Stationers’ Hall Court. 


*.* Subscriptions for one year,.post free, Six Shillings, payable in advance 
to Edward Newman, 9, Devonshire Street, Bishopsgate, E. Prepayment by 
the year effectually the possibility of irregular delivery by provin- 
cial booksellers. 


CHANGE OF PUBLISHERS. 
On the 1st of every Month, pp. 32, 8vo, with at least One Plate, 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN, 
Edited by Henry Trimen, M.B, F.L.S., British Museum, assisted by 
J. G. Baker, F.L.S., Royal Herbarium, Kew. 
Subscriptions for 1873 (12s. post free in the United Kingdom) payable in 
advance to the publishers, Messrs. Ranken and Co., Drury House, St. 
Mary-le-Strand, London, W.C., of whom may be obtained the volume for 


1872 (price 16s. 6d. bound in cloth) ; also covers for the volume (price 15.), 
and back numbers. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 

fy tive invention in the curative treatment of Hernia. The useof 

= \  asteel spring, so often hurtful in its effects, is here avoided; a 
5 “ "*\ soft bandage being worn round the body, while the requisite 
} \ resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
. that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
/ fail to fit) forwarded by post, on the circumference of the body, 
f / 2inches below the hips, being sent to the manufacturer, 


JOHN WHITE, 228, Piccadilly. 
Price ofa single Truss, 16s., 215., 26s, 6¢., and 315. 6d. 


» Double ,, 318 6d., 42s., and 52s. 6d. 
| Umbilical 42s, and 52s. 6a, 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary ing. Price 4s. 6d., 7s. 6d., 10s., and 16s, each 
Postage free. 


JOHN WHITE, Manutacturer, 228, Piccadilly, London, 
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Shortly will be published, with Illustrations, in 8vo, 


CAVE HUNTING. 


RESEARCHES ON THE EVIDENCE OF CAVES RESPECTING THE EARLY 
INHABITANTS OF EUROPE. 


W. BOYD DAWKINS, F.R.S., 


DIRECTOR OF THE MUSEUM, AND LECTURER IN GEOLOGY, IN OWENS COLLEGE, MANCHESTER. 


MACMILLAN & CO., London. 


Next week, 
By Dr. WYVILLE THOMSON, Director of the Scientific Staff of the CHALLENGER EXPEDITION, 


THE DEPTHS OF THE SEA. 


An Account of the General Results of the Dredging Cruises of H.M.S. Lightning and J “orcupine during the summers of 1868-9-70, 
under the scientific direction of Dr. Carpenter, F.R.S., J. Gwyn Jeffreys, F.R.S., and Dr. Wyville Thomson, F.R.S. 


With numerous Illustrations and Maps, 8vo. Price 31s. 6d. 


MACMILLAN & CO., London. 


This day. 
NEW VOLUME OF MACMILLAN’S SCIENCE PRIMERS. 


PRIMER OF PHYSICAL GEOGRAPHY. 


BY 
ARCHIBALD GEIKIE, LL.D., F.R.S., 
Murchison-Professor of Geology and Mineralogy in the University of Edinburgh. 


With numerous Illustrations, 18mo, cloth, 1s. 


MACMILLAN & CO. London. 


Post Office Orders to be made payable to MACMILLAN & Co, 
at King Street, Covent Garden, W.C, 


ELEMENTARY SCIENCE. | HOLLOWAY’S PILLS.—If half the atten- 
tion were bestowed on preserving health as is given to regain - when, 
4 unfortunately, it has been lost, man’s happiness would be vastly aug- 
A NEW SERIES OF SCIENCE PRIMERS. meated. Everybody’s wish is, most certainly, to be well, but to attain 
that desirable state during the winter months of fogs and chills wasa 
Edited by disputed question prior to the discovery of Holloway’s Pills. No one 
need hesitate to take Holloway’s medicine during the versatile and dis- 
PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART: mal months. His Pills will cast out any noxious matter which may 
have entered the lungs, likewise prevent disease arising from checked 
PRIM . perspiration, sedentary habits, or ill-ventilated rooms, by rousing the 
I activity of the liver and stimulating the kidneys to abundant secretion. 
cloth, xs. [Now ready. 
” 
PRIMER OF PHYSICS. By Balfour Stewart, F.R.S,, Professor of | ‘ N A TURE. 
atural Philosophy in Owens College, Manchester. x8mo. cloth, 1s. Subscriptions payable in advance, from any date, are as 
[Now ready. fo lows 
INTRODUCTORY. By T. H. Huxley, F.R.S., Professor of Natural ue. 
istory in the Royal School of Mines. [/n the press. One year 
PRIMER OF PHYSICAL GEOGRAPHY. By Archibald Geikie, F.R,S. | Thr — e¢ 
rofessor of Geology in the University of Edinburgh, (lsmediately. | 


a", Other Volumes in preparation. 
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JOHN BROWNING 


BEGS to call the attention of the Scientific World and the Public ‘gencrally to the following Instruments of his manufacture 
intended for the use of those who are commencing the study of Spectrum Analysis :-- ’ 


The Miniature Spectroscope 
The Student’s Spectroscope 


Other Instruments of more complete kind intended for the purpose of Original Research :— 


The Two-Prism Spectroscope ... 


610 oO 


The Star Spectroscope, as used by Dr. Hugzias, from 


> 


As illustrated and described in recent numbers of NATURE 


‘ 414 0 0 
in Mr. Norman Lockyex’s Lectures on the Spectroscope. 


An Illustrated Descriptive Catalogue of Spectroscopes and Spectrum Apparatus, with Chromo-Lithographic Chart of Spectral 
and Appendices; How to use a Spectroscope, a Micro-Spectroscope, 2 ‘Tele-Spectroscope, and Screen Spectrum Apparatus, 
Price 1s. 6d. post fre. JOHN BROWNING, Optical and Physical Instrument Maker to the Royal Observatory, &c. &c., 63, 
Strand, W.C., and 111, Minories, E. Prize Medal 1862, Established 100 years. 


Lists free on application. 


Now ready, with Wood Engravings, sae, and Chromolithographs, 
6d. 


vO., 125. 
OZONE AND ANTOZONE: their History 
and Nature. 
WHEN, 
’} IS OZONE OBSERVED IN THE ATMOSPHERE ? 
HOW 


r By CORNELIUS B. FOX, M D. M.RC.P. Lond., 
Fellow of the British, and Member of the Scottish Meteorological Societies, 


*,* The object of the Author of this Work is threefold :— 


1. To give a digest of the most important facts connected with Ozone and 
Antozone, including the recent interesting investigations made in France and 
Germany ; 

2. Topoint out the circumstances and the manner in which the localities 
where, and the reason why, Uzone has been and should b= observed in the 
atmosphere ; and, 

3. To make known the results of his own investigations respecting these 


bodies. 
J. and A. CHURCHILL, New Burlington Street. 


M. JACKSON, 


(Son of J. B. Jackson, of the late Firm of Jackson and Townson, 
MANUFACTURER AND IMPORTER OF 


SCIENTIFIC APPARATUS & PURE CHEMICALS 


65, BARBICAN, LONDON, E£.C. 


EVERY REQUISITE FOR THE FITTING UP OF CHEMICAL, 
METALLURGICAL, AND PHYSICAL LABORATORIES. 


Sets of Scientific Apparatus of Every Description from 
7s. 6d. to £10 10s. 
Price Lists, Post FREE, ON APPLICATION. 


Orders amounting to £2 and upwards delivered free to any Railway 
Stationin England and Wales. 


GANOT’S TWO WORKS ON NATURAL 


PHILOSOPHY, translated and edited with the Author’s sanction by 
= mai Ph.D. F.C S. Professor of Experimental Science, Staff 
ollege 


ELEMENTARY TREATISE ON PHY-. 
SICS, Experimental and Applied, for Colleges and Schocls. Trans- 
Jated and edited from Ganot’s ‘‘Elements de Physique.” Fifth 
Edition, with 726 Woodcuts. Post $vo, price 15s. 


““Ganot’s work, through the admirable translation of Pro‘essor Atkin- 
son, is so well known in this country that we need do little more than com- 
pare this edition with the previous. The type has been altered, and the 
size of the page somewhat increased ; twenty-eight new illustrations have 
been added, and the text has been augmented. ‘The work, as it now stands, 
is a valuable addition to our scientific literature, and neither student nor 
savant could spare it from his library.” —-NaTuRE. 


NATURAL PHILOSOPHY for GENERAL 
READERS and YOUNG PERSONS. Translated and edited from 
— “* Cours de Physique ;” with 440 Woodcuts. Crown 8vo, price 
7s. 6d. 


‘* This isa good text-book of physics for the middle and upper classes of 
boys’ and giris” schools, embracing a familiar account of physical pheno 
menaand laws for the general reader. The subjects are the propertizs ot 
matter, hydrostatics, pneumatics, acoustics, heat, light, magnetism, and clec- 
tricity ; and the treatment is entirely free from mathematical formula The 
engravings of the instruments and of the experiments detailed are good 
and suggestive, and calculated to be of assistance not only to the learner 
but to the teacher.” —-NaTuRE. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


Just published, 1 vol. 8vo, cloth, price 12s. 


A MATHEMATICAL TREATISE ON 
THE MOTION OF PROJECTILES, founded chiefly on the Re 
sults of Experiments made with the Author’s Chronograph. By 
FRANCIS BASHFORTH, B.D, Professor of Applied Mathematics 
to the Advanced Class of Xoyal Artillery Officers, Woolwich, and late 

ellow of St. John’s College, Cambridge 
London: ASHER & CO., 13, Bedford Street. Covent Garden, W.C, 
Yerlin: 11, Under den Linden. 


Printed by R Cray, Sons & Taytor, at 7 aud 8, Eread Street Hill, in the City of London, and published by Macmintan & Co. 
at the Office, 38, Bicecker Street, New York.—Tnurspay, February 6, 1373 
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ROYAL SCHOOL OF MINES, 
JERMYN STREET. 

PROFESSOR RAMSAY, LL D. F.R.S. will commence a Course of 
Thirty-six Lectures on GEOLOGY on Monday next, the 17th February, at 
2 0’clock, to be continued on each succeeding Yue:day, Wednesday, ‘Vhurs- 
day and Monday, at the same hour. Fee for the Course, £3. 

PROFESSOR GOODEVE, M.A., will also commence a Course of Thirty- 
six Lectures on APPLIED MECHANICS, on Tuesday next, the 18th 
inst., at 11 o'clock, to be continued on each succeeding Wednesday, Thurs- 
day, Friday,and Tuesday, at the same hour. Fee for the Course, £3. 


TRENHAM REEKS, Registrar. 


ANTHROPOLOGICAL INSTITUTE of 
GREAT BRITAIN and IRELAND, 4, St. Martin’s Place, Trafalgar 
Square. Tuesday, 18th inst., at 8 o'clock p.m. 


Papers to be read :— 
1—“Notes on the Macas Indians.” Ey Sir John Lubbock, Bart. 
F.RS. V.PA.I. 
2.—‘ On the Relation of the Parish Boundaries on the South-east of Eng- 
land to Great Physical Features, particularly to the Chalk Escarpment. 
By Wm Topley, Esq. F.G.S. 


J. FRED. COLLINGWOOD, Secretary. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, Langham Place, each SUNDAY 
AFTER N at Four precisely. Sunday, February 16.—Lawson 
Tait, Esq., on ** Pre-Historic Fortifications; and the Military Engi- 
neering of our Ancestors during the Stone Age.” Members’ Annual 
Subscription, £r. Payment at the Door—One Penny, Sixpence, and 
(reserved seats) One Shilling. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGA STREET, 
LONDON, W. 
Directep sy ARTHUR VACHER. 


ROYAL POLYTECHNIC INSTITUTION, 


REGENT STREET, W. 

LABORATORY and CLASS ROOMS are now open for ANALYSES 
Pupils and Class and Private Studies. Investigations connected with Patents 
Conducted. Classes are now forming in Chemistry, Physics, and Steam.— 
For Fees and Syllabus apply to Prof. E. V. GARDNER, F.A.S., M.S.A., 
at the Institution. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof. | 
f- V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


E. DENT &CO.,, 


61, STRAND, AND 34, ROYAL EXCHANGE, LONDON. 


MANUFACTURERS OF 
Chronometers, Watches, Astronomical and 
Turret Clocks, Dipleidoscopes, Azimuth 
and Ships’ Compasses, &c., 


To Her Majesty, and H.R.H. the Prince of Wales. 
Makers of the GREAT CLOCK of the Houses of Parliament, 


AND OF THE NEW 


STANDARD CLOCK of the Royal Observatory, Greenwich, 


Price Lists on application. 


E. DENT & CO., 61, Strand, and 34 and 35, Royal Exchange 
(FACTORY : SAVOY STREET,) LONDON. 


TISLEY AND SPILLER, 
OPTICIANS & SCIENTIFIC INSTRUMENT 


MAKERS, 
172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum), 


HAVE OPENED the above premises for the Manufacture 
and Sale of Philosophical Apparatus, with the most modern 
Improvements in Electricity, Magnetism, Spectrum Analysis, &c. 


JAMES WOOLLEY, SONS, & CO. 
69, MARKET STREET, MANCHESTER, 


CHEMICAL APPARATUS AND REAGENTS, 


For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study. 


Price Lists on Application. 
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SECOND EDITION, revised and enlarged, with Geological Map and Numerous Illustrations, 8vo, 185. 


ACADIAN GEOLOGY. 


* THE GEOLOGIC STRUCTURE, ORGANIC REMAINS, AND MINERAL RESOURCES OF 
NOVA SCOTIA, NEW BRUNSWICK, AND PRINCE EDWARD ISLAND. 
BY 


J. W. DAWSON, LL.D. F.R.S., 
PRINCIPAL OF M‘GILL COLLEGE AND UNIVERSITY, MONTREAL, 


A valuable addition to our store of geological knowledge.” — Guardian. 
MACMILLAN & CO., London. 


This day, in 8vo, cloth, price 9s. Part I. of 
ELEMENTS OF NATURAL PHILOSOPHY, 


SIR WILLIAM THOMSON, F.R.S., 


PROFESSOR OF NATURAL PHILOSOPHY IN THE UNIVERSITY OF GLASGOW, 
AND 
P. G. TAIT, M.A., 
PROFESSOR OF NATURAL PHILOSOPHY IN THE UNIVERSITY OF EDINBURGH. 


Oxford: Printed at the CLARENDON PRESS, and waned by MACMILLAN & CO., London, Publishers to the 
niversity. 


ELEMENTARY SCIENCE. 


A NEW SERIES OF SCIENCE PRIMERS FOR ELEMENTARY 
SCHOOLS, 


SCIENTIFIG GLASS-BOOKS. 


POPULAR ASTRONOMY.—With Illus. 


Under the joint Editorship of trations By Sir G. B. AIRY, Astronomer Royal New Edition, 
18mo, 45. 6a. 


PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART, ELEMENTARY LE SSONS in ASTRO- 


NOMY.—By J. NORMAN LOCKYER, F.R.S., with Coloured 

PRIMER OF CHEMISTRY. By H. E. Roscoe, F.R.S., Professor of Diagram Pad Spectra of the Sun, Stars, and Nebulz, and numerous 
Chemistry in Owens College, Manchester. Second Edition. 1%mo, Illustrations. New Edition. r8mo, 3s. 6d. 
cloth, rs. [Now ready. “4 


QUESTIONS on the SAME. srs. 6d. 
PRIMER OF PHYSICS. By Balfour Stewart, F.R.S,, Professor of 
Natural Philosophy in Owens College, Manchester. 18mo. cloth, rs. LESSONS in ELEME NTARY BOTANY. 
(Now ready. By Professor OLIVER, F.R.S., F.L.S. 
PRIMER OF PHYSICAL GEOGRAPHY. By Archibald Geikie, F R,S. | 
Professor of Geology in the University of Edinburgh. 18mo, with Illu-| LESSONS in ELEMENTARY CHEMIS. 


trations, 18. (Thisday. | INORGANIC and ORGANIC.—By Professor ROSCOE. 
In preparation, With numerous Illustrauons, and Chromo- iiemmahe of the Solar 


Spectra, and of the Alkalies and Alkaline Earths. New Edition. 


INTRODUCTORY. By Professor Huxley, F.R.S. 18mo, 45. 6d. 

PRIMER OF GEOLOGY. By Professor Geikie, F.R.S. ELEMENTARY LESSONS in LOGIC 

PRIMER OF BOTANY. By Dr. Hooker, C.B, F.R.S. | DEDUCTIVE and INDUCTIVE.—By Professor JEVONS. Withco- 
| ious Questions and E les, and a Vocabulary of Logical Terms. 


MACMILLAN & CO., London. ew Edition. 18mo, 3s. 6d. 
LESSONS in ELEMENTARY PHYSI- 


OLOGY —With Numerous Illustrations. By Professor HUXLEY, 
F.R.S. New Edition. 18mo, 4s. 6d. 


QUESTIONS on the SAME, 1s. 62. 


POLITICAL ECONOMY for BEGIN- 
NERS.—By MILLICENT GARRETT FAWCETT. With Ques 
tions. New Edition. 18mo, 2s. 64. 

LESSONS in ELEMENTARY PHYSICS. 

OWENS COLLEGE JUNIOR COURSE 
OF PRACTICAL CHEMISTRY. By F. JONES, Chemical Master 
in the Grammar School Manchester. With Preface by Prof. Roscoz, 
F_R.S. 18mo, 2s. 6d. (This day. 

ELEMENTARY LESSONS IN ANA- 
Fe dal By ST. GEORGE MIVART, F.R.S. With numerous 


LIGHT ONLY’ ON THE BOX 


MACMILLAN & CO., LONDON. 
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NEW BOOKS. 


By Dr. WYVILLE THOMSON, F.R.S., Director of the Scientific Staff of the Challenger Expedition. 


With nearly 100 Illustrations and 8 Coloured Maps and Plans, 8vo, cloth, extra gilt, 315. 6d. 


THE DEPTHS OF THE SEA: an Account of the General Results of the Dredging 
Cruises of H.M.S. Porcupine and Lightning during the Summers of 1868-69-70, under the Scientific Direction of Dr, 
Carpenter, F.R.S., J. Gwyn Jeffreys, F.R.S., and Dr. Wyville Thomson, F.R.S. [Yust ready. 


It was the important and interesting results recorded in this volume that induced the Government to send out the great Expe- 
dition now launched under the scientific guidance of Dr. Wyville Thomson, which is spoken of as “ the most important surveying 
expedition that ever sailed from any country.” . 


CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 
and English History in University College, Toronto, 8vo, 10s. 6d. [Zhis day. 


A SECOND SERIES OF HISTORICAL ESSAYS. By E. A. Freeman, M.A. D.C.L., 
late Fellow of Trinity College, Oxford. 8vo, 10s. 6. [ Zhis day. 


ConTENTS :—“ Ancient Greece and Medizeval Italy ;” “ Mr. Gladstone’s Homer and the Homeric Ages ;” “ The Historians 
of Athens ;” “The Athenian Democracy ;” “ Alexander the Great ;” “ Greece during the Macedonian Period ;” “ Mommsen’s 
History of Rome ;” “ Lucius Cornelius Sulla;” “The Flavian Cesars.” (FIRST SERIES, SECOND EpiT10N, 8vo, 10s. 6d.) 


OLD-FASHIONED ETHICS, and COMMON-SENSE METAPHYSICS, with some of 
their Applications. By W. T. THORNTON, Author of ‘‘A Treatise on Labour.” 8vo, 10s. 6d. [Zhis day. 


ConTENTs :—I. Ante-Utilitarianism. II. History’s Scientific Pretensions. III. David Hume as a Metaphysician. IV. 
Huxleyism,, V. Recent Phases of Scientific Atheism. VI. Limits of Demonstrable Theism. 


STUDIES IN THE HISTORY OF THE RENAISSANCE. By Walter H. Pater, 
M.A., Fellow of Brasenose College, Oxford. Crown 8vo, 7s, 6d. [This day. 


PRIMER OF PHYSICAL GEOGRAPHY. ByA. Geikie, LL.D. F.R.S., Murchison- 


Professor of Geology and Mineralogy in the University of Edinburgh. With numerous Illustrations. 18mo, Tk - 
his day. 


MICHAEL FARADAY. By J. H. Gladstone, Ph.D. F.R.S. 


CONTENTS :—The Story of his Life—Study of his Character—Fruits of his Experience—His Method of Working—The 
Value of his Discoveries. New Edition, with Portrait engraved by Jeens irom Photograph by John Watkins. Crown 8vo, 
48. 6d. (India Proois of Portrait, 5s.) [This day. 


WORDS AND PLACES; or, Etymological Illustrations of History, Ethnology, and 


Geography. Bythe Rev. ISAAC TAYLOR. Third Edition, revised and compressed. With Maps. Globe 8vo, 6s. 
[This day. 


PROFESSOR HUXLEY’S CRITIQUES AND ADDRESSES. In the Press. 
(By the same Author, LAY SERMONS, ADDRESSES, and REVIEWS. New and Cheaper Edition. Crown 8vo, 7s. 6d.) 


THE INTELLECTUAL LIFE. By P. G. Hamerton. 
[ Shortly. 


SIR WILLIAM THOMSON’S PAPERS ON ELECTROSTATICS and MAGNETISM, 
Reprinted. With Illustrations. 8vo, 18s. [Zhis day. 


THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of “ Habit and 
Intelligence.” [ Shortly. 


THE MYSTERY OF MATTER; and other Essays. By the Rev. J. A. Picton. 
[ Shortly. 


MACMILLAN & CO., Loxdon. 
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FOR SALE. 


VERY FINE ASTRONOMICAL TELE- 
SCOPE, 5-in. object-glass, by Wray, brass tube, finder 13-in. aperture, 
Price 35 guineas. Address—Incumbent, Kingsthorpe, 


BRITISH FOSSILS, CRUSTACEA, 
ECHINODERMATA, RECENT SHELLS, &c. 


Collections at Half-a-Guinea, and at 1, 2, 5 Guineas and upwards, also 
single specimens of the same, Glass-capped Boxes, Tablets, Trays, and 
every requisite for the Geologist, of THOMAS D. RUSSELL, 37, Arundel 
Street, Strand, London, W C, 2 

Microscopical Preparations from the Mollusca, Echinodermata, Forami- 
nifera, &c. Palate ot Squid, post free 13 stamps. Catalogues free 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


WAREHOUSE and SHOW-ROOMS, 
1, Market Place, and St. Mary’s Gate, Manchester. 


Every Description of Apparatus, Bottles, Pure and Commercial 
Chemicals, &c. 


NEW AND REVISED PRICE LISTS FREE BY POST ON 
APPLICATION. 


Orders exceeding 40s. in value delivered free to any Railway Station in 
{England, 


M. JACKSON, 


(Son of J. B. Jackson, of the late Firm of Jackson and Townson, 
MANUFACTURER AND IMPORTER OF 


SCIENTIFIC APPARATUS & PURE CHEMICALS 


65, BARBICAN, LONDON, E£.C. 


EVERY REQUISITE FOR THE FITTING:UP OF CHEMICAL, 
METALLURGICAL, AND PHYSICAL LABORATORIES. 


Sets of Scientific Apparatus of Every Description from 
7s. 6d. to £10 108. 
Paice Lists, Post FREE, ON APPLICATION. 


Orders amounting to £2 and upwards delivered free to any Railway 
Station in England and Wales. 


HOLLOWAY’S OINTMENT and PILLS. 


—lIt is undeniable that, early or late, the majority of mankind is affected 
by bad health. Few persons are so fortified by nature, or favoured by. 
circumstances, as to enable them to pass unscathed the sore trials of an 
inclement season. With catarrhs, coughs, and influenzas everywhere 
abounding, it should be universally known that Holloway’s Ointment, 
diligently rubbed upon the chest, corrects the worst assaults of these 
maladies, and securely wards off more grave and dangerous diseases of 
the throat and Jungs. Diphtheria, croup, enlarged tonsils, and relaxed 
uvulas, yield with readi to this t The truth of this asser- 
tion must remain unquestioned in the face of thousands of unimpeach- 
attestors. 


GARDEN,” 
A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by Witttam Rosinson, F.L.S., Author of 
Mardy Flowers,” Alpine Flowers for English Gardens,” ‘‘ The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 


The following are some of the subjects regularly treated of in its pages :— 


The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 
Room and Window Gardens. The Greenhouse and 
Notes and Questions. The Household. 
Market Gardening The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 


‘Twe GaArpEn may be obtained through all Newsagents and at the Railway 
Rochalla, at of. per coy. It may also be had direct from the Office at ss. 
for a Quarter, 9s. 9¢. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance ; and in Monthly Parts. Specimen (post-free), 4 


37, Southampton Street, Covent Garden, W.C. 


» Now ready. 
FLORA VITIENSIS. By Dr. Siemann. 


Part 10 completing the Work, with 10 coloured Plates, Portrait, Intro. 
duction, and Index, 25s. 


HARVESTING ANTS AND TRAPDOOR 


SPIDERS. Notes and Observations on their Habits and Dwellings, 
By J. MOGGRIDGE, F.L.S. Plates, coloured, ros. 6d. 


BOTANICAL MAGAZINE. Figures (by 


W. Fitch) and Descriptions (by Dr. J.D. Hooker, CB. F.R.S.) of 
New and Rare Piants, Monthly, with 6 colovred Plates, 3s. 6d. An- 
nual Subscription, 42s. 


BOTANICAL PLATES, or PLANT POR. 


TRAITS. By W. FITCH. Carcfully coloured. 6d. and 15. each, 
Lists of 2,000, one stamp. 


L, REEVE & CO., 5, Henrietta Street, Covent Garden. 


Just published, 1 vol. 8vo, cloth, price 12s, 


A MATHEMATICAL TREATISE ON 
THE MOTION OF PROJECTILES, founded chiefly on the Re- 
sults of Experiments made with the Author's Chronograph, By 
FRANCIS BASHFORTH, B.D, Professor of Applied Mathematics 
to the Advanced Class of Royal Artillery Officers, Woolwich, and late 
Fellow of St. John’s College, Cambridge. 

London: ASHER & CO., 13, Bedford Street. Covent Garden, W.C, 


Berlin: 11, Under den Linden. 


Just published, in fcap. 8vo, cloth, price 4s. 6d. 
A NEW EDITION OF 
JUKES’S SCHOOL MANUAL OF GEO. 


LOGY. Edited by Atrrep J. Jukes-Browng, of St. John’s College, 
Cambridge. Illustrated with numerous Wood Engravings. 


Edinburgh : A. & C. BLACK. London: LONGMANS. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CIIRONICLE, 


Edited by Joun AtGernon Cvarke, Secretary to the Central Chamber of 
Agriculture, 


Devotes special attention to the discussions and proceedings of the Cham- 
bers of Agriculture of Great Britain (whieh now number upwards of 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist, 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specialiy reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3¢., or prepaid, 15s. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


soft bandage being worn round the body, while the requisite 
er is supplied by the MOC-MAIN PAD and 

“LEVER, fitting with so much ease and closeness 
5 that it canmot be detected, and may be worn as sleep. A 
i ich cannot 


JOHN WHITE, 2328, Piccadilly. 

le Truss, 16s., 215., 968. 6d., and 315. 6d. 

ble ,, 318 6d., 42s., and 52s. 
bilical 42s. and 52s. 6d, 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins all cases of Weakness, and Swelling of the legs, 


Sprains, &c. They light in texture, and inexpensive, and drawn 
on over an ordinary, 75. 6d., ros., and 16s. each 
Postage free. 


JOHN WHITE, Manutacturer, 228, Piccadilly, London. 


Printed by R. Cray, Sons & Tavuor, at 7 and 8, Bread Street Hilly m th f London, and published by M & Co. 
by jm, the ity published by Macmittan 


38, Bleecker Street, New 
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A WEEKLY ILLUSTRATE 


D JOURNAL OF SCIENCE 


** To the solid grouna 
Of Nature trusts the mind which builds for aye.’—WoRDSWORTH 


No. 173, VOL. 7] 


THURSDAY, FEBRUARY 20, 1873 


Registered as a Newspaper at the General Post Office. 


[All Rights are Reserved. 


GEOLOGICAL SOCIETY OF LONDON. 


The ANNIVERSARY MEETING of this Society will be held at the 
Society’s Apartments, Somerset House, on FRIDAY, February 21 t, at 
One o'clock ; and the ANNUAL DINNER will take place the same 
Evening. at WILLIS’S ROOMS, King-street, St. James's, at Six 
o'clock. 

Members and Visitors intending to dine are requested to leave their 
Names at the Society’s Apartments, or at Willis’s Rooms. 


SUNDAY LECTURE SOCIETY.—LEC- 


TURES at ST. GEORGE’S HALL, Langham Place, each SUNDAY 
AFTERNOON at Four precisely. Sunday, February 23.—A. Bat- 
MANNO Squire, Esq, M.B. F L.S,, Surgeon to the British Hospital 
for Diseases of the Skin, on ‘‘ The Skin ; its structure and its uses.” 
Members’ Annual Subscription, 41. Payment at the Door—One 
Penny, Sixpence, and (reserved seats) One Shilling. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGA STREET, 
LONDON, W. 
Directep sy ARTHUR VACHER. 


ROYAL POLYTECHNICINSTITUTION, 


REGENT STREET, W. 


LABORATORY and CLASS ROOMS are now open for ANALYSES 
Pupils and Class and Private Studies. Investigations connected with Patents 
Conducted. Classes are now forming in Chemistry, Physics, and Steam.— 
For Fees and Syllabus apply to Prof. E. V. GARD 
at the Institution. 


NER, F.A.S., M.S.A., 


MR. TENNANT, 


STRAND, LONDON, W.C., can supply Elementary Collections of | 
MINERALS, ROCKS, and FOSSILS, to illustrate the works on | 


ROYAL COUNCIL OF EDUCATION.— 


The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING, The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 


moderate. Analyses and investigations to Prof. | 


E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, 


GEOLOGIST, 149, 


Geology by Lyell, Jukes, Page, and others, onthe following terms :— 

100 small specimens, in cabinet with 3 trays....0...£2 2 0 
200 specimens, larger, in cabinet with 5 trays .. 
300 specimens, larger, in cabinet with 9 drawers... 10 10 0 
400 specimens, lai Ber, in cabinet with 13 drawers.. 21 0 o 


More extensive Collections, either to illustrate Mineralogy or Geology, at 
5° to 1,000 Guineas each, with every requisite to assist those commencing 
the study of these interesting branches of Science, a knowledge of which 
affords so much pleasure to the traveller in all parts of the world. 

In the more expensive Collections some of the specimens are rare, and all 
more select. 


TISLEY AND SPILLER, 
OPTICIANS & SCIENTIFIC INSTRUMENT 


MAKERS, 
172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum), 


HAVE OPENED the above premises for the Manufacture 
and Sale of Philosophical Apparatus, with the most modern 
| Improvements in Electricity, Magnetism, Spectrum Analysis, &e. 


J. C. STEVENS, 
SCIENTIFIC, NATURAL HISTORY, 

AND HORTICULTURAL SALE ROOMS. 
38, KING STREET, COVENT GARDEN, LONDON. 
ESTABLISHED 1760. 

SALES BY AUCTION NEARLY EVERY DAY 
Catalogues on Application. 


| Fossils, Agates, Bronzes, Antique Ebony and other Cabinets, Collections of 
Minerals and shells, Curiosities, and Miscellaneous Effects. 


MR. H. M. KETTLEWELL will sell by 


Auction at his Rooms, 22, King Street, Covent Garden, W.C, on 
Tuesday, 4th March, 1873, a large Miscellaneous Collection, consisting 
of Fossils, Mammilefrous Bones and Shells, Agates, Bronzes, Horns, 
Indian Weapons and Curiosities, Cabinets of Minerals, together with 
two Superb Antique Ebony and Oak Cabinets, and a few articles of 
furniture. 

| On view day prior to the sale, and Catalogues had of the Auctioneer, at 
| 22, King Street, Covent Garden, W.C. 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 
WAREHOUSE and SHOW-ROOMS, 

1, Market Place, and St. Mary’s Gate, Manchester. 

Every Description of Apparatus, Bottles, Pure and Commercial 
Chemicals, &c. 


NEW AND REVISED PRICE LISTS FREE BY POST ON 
APPLICATION. 


Orders exceeding 4os. in value delivered free to any Railway Station ia 
England. 
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SCIENTIFIC PUBLICATIONS. 


THE BEGINNINGS ot LIFE: Being some Account of the Nature, Modes of Origin, 
and ‘l'ransformations of Lower Organisms, By H. CHARLTON BASTIAN, M.D., F.R.S. With upwards of 100 Illus. I 
trations. 2 vols, crown 8vo, 285. 

From the Zancet.—‘* We commenced Dr. Bastian’s luminous treatise with a strong bias in favour of the old notion of omne 
vivum ex ove. We close it feeling that he has a/most persuaded us to believe in spontaneous generation. . . . We cordially T 
recommend the volumes to our readers as gray eg far the fullest exposition of the doctrines of spontaneous generation, that 
i been published, and as containing views will undoubtedly exercise a powerful influence on many departments of 

logy.” 


THE MODES of ORIGIN of|the LOWEST ORGANISMS: Including a Discussion of 


the Experiments of M. Pasteur, and a Reply to some Statements by Professors Huxley and Tyndall. By H. CHARLTON 
BASTIAN, M.D., F.R.S. Crown 6d. 
ON the GENESIS of SPECIES. By St. George Mivart, F.R.S. Second Edition, to Dr. C 
| sage Notes have been added in reference and reply to Darwin’s ‘‘ Descent of Man.” With numerous Illustrations. Crown 
VO, 9S. 
**In no work in the English has this great controversy been treated at once with the same broad and vigorous grasp he 
of facts, and the same liberal and candid temper.”—Saturday Review. now lau) 


which h 
CONTRIBUTIONS to the THEORY of NATURAL SELECTION. By A. Russel 
WALLACE. A Series of Essays. Second Edition, with Corrections and Additions, Crown 8vo, 8s. 6d. 
“Of Mr. Wallace 4nd his many contributions to philosophical biology it is not easy to speak without enthusiasm ; for, putting CHAP. | 
aside their great merits, he, throughout his writings, with a modesty as rare as I believe it to be unconscious, forgets his own : 


unquestioned claim to the honour of having originated, independently of Mr. Darwin, the theories which he so ably defends,” — . 
Dr. Hooker's Address to the British 


FORCE and NATURE: ATTRACTION and REPULSION. The Radical Principles . 


rf 2 graphically discussed in their Relations to Physical and Morphological Development. By C. F. WINSLOW, ” 
. 14. 


HABIT and INTELLIGENCE, in CONNECTION with the LAWS of MATTER and 
Force. A Series of Scientific Essays. By J.J. MURPHY. 2 vols. 8vo, 16s. 


Se 
THE GEOLOGY and ZOOLOGY of ABYSSINIA. By W.J. Blanford. With Coloured 
Illustrations and Geological Map. 8vo, 21s. 
Zoological Observations made by the Author in Abyssinia when accompanying the British 
ACADIAN GEOLOGY. The Geologic Structure, Organic Remains, and Mineral Re- A 
y sources of Nova Scotia, New Brunswick, and Prince Edward Island. By J. W. DAWSON, LL.D., F.R.S., Principal of 
. ee Montreal. Second Edition, Revised and Enlarged, with Geological Map and numerous Illustrations. 
vo, 18s. 
THE SCENERY of SCOTLAND, Viewed in Connection with its Physical Geography. 
By A. GEIKIE, LL.D., F.R.S., Murchison-Professor of Geology and Mineralogy in the University of Edinburgh. With 
Illustrations and Geological Map. Crown 8vo, Ios. 6d. 
ee: PREHISTORIC ANNALS of SCOTLAND. By Daniel Wilson, LL.D., Professor of 
. ae History and English Literature in University College, Toronto. New Edition, with numerous Illustrations. 2 vols. 8vo, 36s: 
PREHISTORIC MAN. Researches into the Origin of Civilisation in the Old and the Book 
New World. By Prof. DANIEL WILSON. New Edition, revised, with numerous Illustrations. 8vo, 215. = 
METEORGRAPHICA, or METHODS of MAPPING the WEATHER. By Francis “9 
GALTON, F.R.S. Illustrated by upwards of 600 Printed Lithographic Diagrams. 4to, 9s. faithfal 
ON A METHOD of PREDICTING by GRAPHICAL CONSTRUCTION OCCULTA- ie oe 
tions of Stars by the Moon, and Solar Eclipses for any given Place. Together with more rigorous Methods for the Accu- chroma 
rate Calculation of Longitude, By F.C. PENROSE, F.R.A.S. With Charts and Tables, &c, 4to, 125, poo dg 
1s that ; 
Saturd 
MACMILLAN & CO., London. 
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THE OCEAN SURVEY EXPEDITION, 
BY DR. WYVILLE THOMSON, F.R.S., 
Director of the Scientific Staff of the Challenger Expeditior, 


In 8vo, cloth, extra gilt, with nearly roo Illustrations and 8 Coloured Maps and Plans, price 315, 6¢, ‘This day. 


THE DEPTHS OF THE SEA. 


AN ACCOUNT OF THE GENERAL RESULTS OF THE DREDGING CRUISES 
Of H.M.S. Lightning ani Porcupine during the Summers of 1868-69-70, under the Scientific Direction of 


Dr. Carpenter, F.R.S., J. Gwyn Jeffreys, F.R.S., and Dr. Wyville Thomson, F.R.S. 


It was the important and interesting resulls recorded in this volume that induced the Government to send out the great Expedition 
now launched under the scientific guidance of Dr. Wyville Thomson, which is spoken of as‘ the most important surveying expedition 
which has ever sailed from any country. - 


CONTENTS :— 
Cuap. I,—Introduction. VI.—Deep-sea Dredging. 
»  1L—The Cruise of the Lightning. VII.—Deep-sea Temperature. 
»  lll.—The Cruises of the Porcupine. VIII.—The Gulf-stream. 
» IV.— a (continued). IX.—The Deep-sea Fauna. 
»  V.—Deep-sea Sounding, _ X.—The Continuity of the Chalk, 


Second Edition, in imperial 8vo, cloth, extra gilt, price 315, 6¢., Illustrated by Eleven Coloured Plates 
and 455 Woodcuts, in a few days, 


THE FORCES OF NATURE: 
A POPULAR INTRODUCTION tothe STUDY of PHYSICAL PHENOMENA, 
By AMEDEE GUILLEMIN. 


Translated from the French by Mrs. NORMAN LOCKYER, and Edited, with Additions and Notes, by 


J. NORMAN LOCKYER, F.RS. 


CONTENTS. 


Book I. Gravity.x—Book II. Sound.—Book III. Light—Book IV. Heat.—Book V. Magnetism.—Book VI. 
The Electric Light.—Book VII. Atmospheric Meteors, 


“Translator and editor have done justice to their trust. The text has all the force and flow of original writing, combining 
faithfulness to the author’s meaning with purity and independence with regard to idiom ; while the technical precision and accuracy 
pervading the work throughout speak of the watchful editorial supervision which has been given to every scientific detail. Nothing 
can well exceed the clearness and delicacy of the illustrative woodcuts borrowed from the French edition, or the purity and 
chromatic truth of the coloured plates. Altogether the work may be said to have no parallel, either in point of fulness or attrac- 
tion, as a popular manual of physical science. . . . . Whatwe feel, however, bound to say, and what we say with pleasure, 
is that among works of its class no publication can stand comparison with it either in literary completeness or in artistic grace.” — 
Saturday Review, 


MACMILLAN & CO., London, 
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“THE GARDEN,’ 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by Wict1AM Rosinson, F.L.S., Author of 
“* Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” ‘‘The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 
The following are some of the subjects regularly treated of in its pages :— 
The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 
The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 
Room and Window Gardens. The Greenhouse and 


Notes and Questions. The Household. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 


Tue GARDEN may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 4@. per copy. It may also be had direct from the Office at 5s. 
for a Quarter, gs. 9@. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance ; and in Monthly Parts. Specimen ies (post-free), > 


37, Southampton Street, Covent Garden, W.C. 


MACMILLAN’S MAGAZINE. 
No, 160. FOR FEBRUARY. 


1s. 
CONTENTS OF THE NUMBER, 


1.—“ A Slip in the Fens ” Chapter VII. 

2.—‘“ Instinct. With Original Observations on Young Animals.” By 
D.A. Spalding. 
fEneas Sylvius Piccolomini, Pope Pius II.” By M. Creighton. 

art I 

4 ‘Thoughts upon Government.” Chapt 

5.—‘* Passages in the Life of a Bachelor.” B: Mi. Cc. 

6.—“ La Roquette, 24th May, + al By F. M. F. Skene. 

7.—‘* The Children of the Poo 


MACMILLAN & CO., LONDON. 


HOLLOWAY’S OINTMENT and PILLS. 


—Among the many bad effects resulting from climatic variations, it is 
notable that the circulation of the blood becomes languid. and conges- 
tion of the capillaries much greater durivg the winter. Hence the fre- 
quent appearance at this time of pimples, blotches, &c. Holloway’s 
remedies cannot be too highly commended for the favourable influence 
they exert upon theskin. Inall eruptions, cutaneous inflammation, and 
ulcerations, the detergent qualities of this Ointment render it so effica- 
cious in first cleansing and purifying the diseased , and afterwards 
inducing renewed and healthy action, that the skin ‘not only grows 
sound, but soft and silkv, and fully capable of efficiently performing its 
functions and releasing the circulation shen oppression, 


3 ‘*A most delicious and valuable article.” 
Standard. 
It is the very finest Cocoa ever offe re cc O * O A 
to the public.” —Cou rt Circular. 
As a delicious, refreshing, and nourishing eee = with delicate flavour 


and fine aroma, it certainly surpasses anything that has yet been offered to 
the public. ’—London Mirror. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, ~ a avoided ; a 
% soft bandage being worn round the body, while the requisite 

,|\ resisting power is supplied by the Moe. MAIN PAD and 
ity PATENT L LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn ~~ sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 

2 inches below the hips, being sent to the manufacturer, 


JOHN WHITE, 228, Piccadilly. 
Price of a single Truss, 16s., 215., 26s. 6d., and 31s. 6d. 
»  Double,, 318 6¢., ‘428., and 528. 6d. 
Umbilical and sas. 6d. 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness, and Swelling of the tags. 
Sprains, &c. They are porous, LN sad in a and inexpensive, and drawn 
on over an ordinary prod mi 45. 6d., 78. 6d., 105., and 16s. each 


Postage free. 
JOHN WHITE, Manutacturer, 228, Piccadilly, London. 


FLETCHER’S NEW UNIVERSAL 
FURNACE (GAS), 


For Muffles, Crucibles, Ladies, and all purposes required in a Chemical 
Laboratory, working with certainty at aed Eni = ure req , Up 
to or 

EXCEEDING THE FUSING POINT OF CAST IRON 


without blast or attention. It may be used on a sitting-room table, and will 
fuse 4 or 5 ozs. of cast iron in 35 minutes, the crucible and its contents being 
visible the whole time. 


Hot Blast Blowpipes and other Specialitiesin Laboratory apparatus. Sec- 
tional drawings and description free by post. 


T. FLETCHER, F.C.S., 15, Bold Street, Warrington. 


M. JACKSON, 


(Son of J. B. Jackson, of the late Firm of Jackson and Townson, 
MANUFACTURER AND IMPORTER OF 


SCIENTIFIC APPARATUS & PURE CHEMICALS 


6s, BARBICAN, LONDON, E.C. 


EVERY REQUISITE FOR THE FITTING UP OF CHEMICAL, 
METALLURGICAL, AND PHYSICAL LABORATORIES. 


Sets of Scientific Apparatus of Every Description from 
7s. 6d, to £10 10s. 
Price Lists, Post FREE, ON APPLICATION. 


Orders amounting to £2 and upwards delivered free to any Railway 
Station in England and Wales, 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 


Edited by Jonn AtGernon Crarkg, Secretary to the Central Chamber of 
Agriculture, 


Devotes special attention to the discussions and proceedings of the a 
bers of Agriculture of Great Britain (whieh now number upwards of 
18,000 members), besides giving = papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this ‘Journal, which is + ae noe the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3¢., or prepaid, z5s. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 
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CLARENDON PRESS PUBLICATIONS. 


A TREATISE on ELECTRICITY and MAGNETISM. By J. C. Maxwell, M.A., 


F.R.S., Professor of Experimental Physics in the University of Cambridge. 2 vols. 8vo. [Nearly ready. 
ELEMENTS of NATURAL PHILOSOPHY. By Prof. Sir William Thomson, F.R.S., 
and Prof. P. G. TAIT. Part I. 8vo. gs. [his day. 


The GEOLOGY of the VALLEY of the THAMES. By John Phillips, M.A., F.R.S. 

Professor of Geology in the University of Oxford. With Coloured Map and Numerous illustrations. 8vo, 215. 

“ It does not often fall to our lot to open a book devoted to Science, and to derive from it the large amount of pleasure, and at 
the same time of real instruction which we have found in the pages of this volume.” — 4¢hencum. 

“« We believe that the book will remain for a very long time the standard work on geology of the secondary period.” —Pall 
Mall Gasette. 


VESUVIUS. By Professor Phillips. With numerous Maps and Illustrations. Crown 
8vo, 10s. 62. 
“ Professor Phillips has undertaken to give an authentic history of Vesuvius from the days of Crassus to the end of 1868, and to 
explain the phenomena of the burning mountain according to the laws of a rigid induction. His plan has been successfully carried 
out, and has resulted in a work of high value.”—Fall Mall Gazette. 


DESCRIPTIVE ASTRONOMY. A Handbook for the General Reader, and also for 
ractical Observatory work, With 224 Illustrations and numerous Tables. By G. F. CHAMBERS, F.R.A.S., Barrister-at- 
w Demy 8vo, cloth, 856 pp., price 21s. 


CHEMISTRY FOR STUDENTS. By A. W. Williamson, Phil. Doc., Professor of 

Chemistry, University College, London. New Edition, with Solutions. Extra fcap. 8vo. Cloth, price 8s. 6d. 

‘* A too rare example of what a good elementary text-book in any science ought to be: the language brief, simple, exact ; the 
arrangement logical, developing in lucid order principles from facts, and keeping theory always dependent upon observation; a 
book that keeps the reason of the student active while he strives to master de‘ails difficult but never without interest.”— 
Examiner. 


EXERCISES IN PRACTICAL CHEMISTRY. By A. G. Vernon Harcourt, M.A., 
F.R.S., Senior Student of Christ Church, and Lee’s Reader in Chemistry, and H. G. MADAN, M.A., Fellow of Quecn’s 
College, Oxford. Series I., Qualitative Exercises. Crown 8vo, price 7s. 6d. Second Edition. 

“The volume is intended as a companion to the valuable and suggestive work on ‘Theoretical Chemistry,’ by Professor 
Williamson. It constitutes a complete guide to Qualitative Chemical Analysis. Ample instructions are given to the student 
at every step, and the instructions are further enforced by excellent illustrations. The first portion consists of an examination 
of the principal gases, and of the principal radicles and their salts ; whilst the second treats of the systematic analysis of a 
single salt. The Appendix contains a variety of use‘ul tables. Many useful practical hints are dispersed throughout the 
volume, which is one worthy in every respect of a place in the Clarendon Press Series.” —Aedical Times. 


AN ELEMENTARY TREATISE ON HEAT. By Balfour Stewart, LLD., F.R.S, 
Professor Natural History in Owens College, Manchester. Ex'ra fcap. 8vo, with numerous Woodcuts and Diagrams, 7s. 62. 
New Edition, revised and enlarged. 


“The publication of this manual is exceedingly well-timed ; it includes within narrow limits the leading facts and principles of 
this younger-born of the Sciences, and for the mastery of the greater portion of the contents only requires ordinary intelligence on 
the part of the reader.”"—.Sfectator. 


FORMS OF ANIMAL LIFE. Being Outlines of Zoological Classification Based upon 
Anatomical Investigation, and Illustrated by Descriptions of Specimens and of Figures. By GEORGE ROLLESTON, 
M.D., F.R.S., Linacre Professor of Physiology, Oxford. Demy 8vo, price 16s. 

‘Teacher and student alike will rejoice over this volume. It supplies us in a thorough, yet easily-mastered, manner, with a 
vast amount of precise and important information concerning the structure of all animals save man, the descriptions being drawn in 
order from every sub-kingdom and each class of the animal world.” —Sfectator. 


**A book of the highest character and value.” —Athenaum. 


A TREATISE ON ACOUSTICS. By W. J. Donkin, F.R.S., Savilian Professor of 


Astronomy in the University of Oxford. Crown 8vo, price 7s. 6d. 


A SYSTEM OF PHYSICAL EDUCATION : Theoretical and Practical, with numerous 
Illustrations drawn by A. Macdonald, of the Oxford School of Art. By ARCHIBALD MACLAREN, The Gymnasium, 
Oxford. Extra fcap, 8vo, price 7s. 6d. 

_ “The work before us is one which should be in the hands of every schoolmaster and schoolmistress. It is marked in every 

line by good sense, and is so clearly written that no one can mistake its rules.” —Zance?, 


A TREATISE ON NATURAL PHILOSOPHY. By Sir William Thomson, F.R.S., 
Professor of Natural Philosophy in the University of Glasgow, and P. G. TAIT, M.A, Professor of Natural Philosophy in 
the University of Edinburgh. Volane i & [4 new Edition in the Press, 


‘)xford: Printed at the Clarendon Press, and published by MACMILLAN & CO., London, 
Publishers to the University. 
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NEW BOOKS. 


CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 
and English Literature in University College, Toronto. 8vo, 10s. 6d. [This day. 


A SECOND SERIES OF HISTORICAL ESSAYS. By E. A. Freeman, M.A. D.C.L., 
late Fellow of Trinity College, Oxford. 8vo,’ 108. 6. [Zhis day. 


ConTENTs :—“ Ancient Greece and Medieval Italy ;” “ Mr. Gladstone’s Homer and the Homeric Ages ;” “ The Historians 
of Athens ;” “The Athenian Democracy ;” “ Alexander the Great ;” “Greece during the Macedonian Period ;” “ Mommsen’s 
History of Rome ;” “ Lucius Cornelius Sulla;” “The Flavian Czesars.” (First SERIES, SECOND EDITION, 8vo, 10s. 67.) 


OLD-FASHIONED ETHICS, and COMMON-SENSE METAPHYSICS, with some of 
their Applications. By W. T. THORNTON, Author of “A Treatise on Labour.” 8vo, 105, 6d. [This day. 
ConTENTs :—I. Ante-Utilitarianism. II. History’s Scientific Pretensions. III. David Hume as a Metaphysician, IV, 

Huxleyism. V. Recent Phases of Scientific Atheism, VI. Limits of Demonstrable Theism. 


STUDIES IN THE HISTORY OF THE RENAISSANCE. By Walter H. Pate’ 
M.A., Fellow of Brasenose College, Oxford. Crown 8vo, 7s, 6d. [This day. 


PROFESSOR HUXLEY’S CRITIQUES AND ADDRESSES. In the Press. 
(By the same Author, LAY SERMONS, ADDRESSES, and REVIEWS. New and Cheaper Edition, Crown 8vo, 7s, 6d, 


THE INTELLECTUAL LIFE. By P. G. Hamerton. 


[ Shortly. 
SIR WILLIAM THOMSON’S PAPERS ON ELECTROSTATICS and MAGNETISM, 
Reprinted. With Illustrations. S8vo, 18s. [This day, 
THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of ‘‘ Habit and 
Intelligence.” [/mmediately. 
THE MYSTERY OF MATTER; and other Essays. By the Rev. J. A. ee 
THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 
By EDWARD CLODD, F.R.A.S. Crown 8vo. [/mmediately. 


THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M.A., Fellow of St. Peter’s 
College, Cambridge. Crown 8vo, 3s. 6d. [ This day. 


UNIVERSITY OARS. Being a Critical Inquiry into the After Health of the Men who 
rowed in the Oxford and Cambridge Boat Race from the year 1829 to 1869; based on the personal Experience of the 
Rowers themselves. By JOHN ED. MORGAN, M.D.2M.A. Oxon., F.R.C.P., late Captain of the ohn + (Col. 
Univ.), Physician to the Manchester Royal Infirmary, Author of ‘‘ Deterioration of Race,” &c, [Zarly in March. 


PROFESSOR HULL’S TREATISE ON BUILDING AND ORNAMENTAL 
STONES of GREAT BRITAIN and FOREIGN COUNTRIES, arranged according to their Geological Distribution 
and Mineral Characters. With Illustrations of their Applicationin Ancient and Modern Structures, By E. HULL, M.A. 
F.R.S., Professor of Geology in the Royal College of Science, Dublin. 8vo, 12s. [ Zhes day. 


THIRD EDITION. THE SPECTRUM ANALYSIS. A Series of Lectures by Pro- 
fessor ROSCOE, F.R.S. With Appendices, Engravings, Maps, and Chromolithographs. Medium 8vo, cloth realy 
ly. 


MICHAEL FARADAY. By J.H. Gladstone, Ph.D. F.R.S. 


ConTENTS :—The Story of his Life—Study of his Character—Fruits of his Experience—His Method of Working—The 
Value of his Discoveries. New Edition, with Portrait engraved by Jeens from Photograph by John Watkins. Crown 8vo, 
45. 6d. (India Proofs of Portrait, 5s.) [This day. 


WORDS AND PLACES; or, Etymological Illustrations of History, Ethnology, and 
Geography. Bythe Rev. ISAAC TAYLOR. Third Edition, revised and compressed. With Maps. Globe 8vo, 6s. 
[This day. 


MACMILLAN & CO., London. 
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MACMILLAN & CO-’S SCIENCE PRIMERS 
FOR ELEMENTARY SCHOOLS. 


Under the joint Editorship of PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART. 


“A method admirably suited to attract the interest and attention of young scholars. 


They are wonderfully clear and lucid in their 


instructions, simple in style, and admirable in plan.” EDUCATIONAL TIMES, 


NEW VOLUME FUST PUBLISHED. 


PRIMER OF PHYSICAL GEOGRAPHY. 


By Archibald Geikie, LL.D., F.R.S., 


Murchison-Professor of Geology and Mineralogy in the University of Edinburgh. With numerous Illustrations, 18mo, cloth, 1s. 


PRIMERS ALREADY PUBLISHED. 


PRIMER OF CHEMISTRY. By H. E. 
ROSCOE, F.R.S., Professor of Chemistry in Owens College, Manches- 
ter. Second Edition. 18mo, cloth, rs. 


PRIMER OF PHYSICS. By BALFOUR 
STEWART, F.R.S., Professor of Natural Philosophy in Owens Col- 
lege, Manchester. Second Edition. 18mo, cloth, rs. 


PRIMERS IN PREPARATION. 


INTRODUCTORY. By Professor Huzley, 

PRIMER OF GEOLOGY. By Professor 
GEIKIE, F.RS. 

PRIMER OF BOTANY. By Dr. Hooker, 
C.B., F.R.S. 


PRIMER OF ASTRONOMY. By J. N. 
LOCKYER, F.R.S. 


MACMILLAN AND 


CO’S SCIENTIFIC 


CLASS BOOKS, 


NEW VOLUME FUST PUBLISHED. 


LESSONS IN ELEMENTARY ANATOMY. 


turer in Comparative Anatomy at St. Mary’s Hospital. With upwards of 409 IIl 


By St. George Mivart, F.R.S., Lec- 
18mo, 6s, 6d. [This day. 


VOLUMES ALREADY PUBLISHED, 


POPULAR ASTRONOMY.—With Illus- 
trations, By Sir G. B. AIRY, K.C.B., Astronomer Royal. New 
Edition. 18mo, 4s. 6d. 


The speciality of this work is the direct reference of every step to the 
vatory, and the full description of the methods and instruments of 
vation. 


ELEMENTARY LESSONS in ASTRO- 

NOMY.—By J. NORMAN LOCKYER, F.R.S., with Coloured 

of the Spectra of the Sun, Stars, and Nebulz, and numerous 
Illustrations. New Edition. 18mo, 5s. 


“The book is full, clear, and sound.”—A thenaum, 
QUESTIONS on the SAME. 1s. 6d. 


LESSONS in ELEMENTARY BOTANY. 
With numerous Illustrations. By Professor OLIVER, F.R.S., F.L.S. 
New Edition. 18mo, 4s. 6d. 

“*We know of no work so well suited te direct the botanical pupil’s efforts 
as that of Professor Oliver.”—Natural History Review, 


LESSONS in ELEMENTARY CHEMIS.- 
TRY, INORGANIC and ORGANIC.—By_ Professor ROSCOE. 
With numerous . Illustrations, and Chromo-Lithographs of the Solar 
Spectra. New Edition. 18mo, 4s. 6d. 


“A small, compact, carefully elaborated, and well-arranged manual.”— 
Spectator, 


ELEMENTARY LESSONS in LOGIC 
DEDUCTIVE and INDUCTIVE. —By Candee; of bak With co- 
a Questions and Examples, and a V. of Logical Terms, 

ew Edition. 18mo, 3s. 6d, 

LESSONS in ELEMENTARY PHYSI- 
OLOGY.—With Numerous Illustrations, Bv Professor HUXLEY, 
F.R.S. New Edition. 18mo, 4s. 6d. 

“Asmall book ; but pure gold throughout. There is not a waste sentence 
or a superfluous word, and yet it is all clear as daylight.”—Guardian. 
QUESTIONS on the SAME, 1s. 6d. 


POLITICAL ECONOMY for BEGIN- 
NERS.—By MILLICENT GARRETT FAWCETT. With Ques- 
tions. New Edition. 18mo, 2s. 64. 

LESSONS in ELEMENTARY PHYSICS. 
—By BALFOUR STEWART, F.R.S, Professor of Natural Philosophy 


in Owens College, Manz hester. With Coloured Diagram and numerous 
Illustrations. New Edition. 18mo, 4s. fd. 


“The beau ideal of a scientific class-book, clear, te, and th igh.” 

—LEducational Times. 

OWENS COLLEGE JUNIOR COURSE 
OF PRACTICAL CHEMISTRY. By F. JONES, Chemical Master 
in the Grammar School, Manchester. With Preface by Prof. Roscor, 
F.R.S.  18mo, 2s. (This day. 

ELEMENTARY LESSONS IN PHY. 
SICAL GEOGRAPHY. By Professor GEIKIE, F.R.S. 

(Preparing. 


OTHER VOLUMES OF THE SERIES IN PREPARATION. 


MACMILLAN AND CO., London, 
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NEW WORK BY MR. DARWIN. NEW WORK BY THE REV. DR. HAUGHTON, 
Now ready, roth Thousand, with Illustrations, Crown 8vo, 12s. In March will be published, in 8vo, price 21s, 


THE EXPRESSION OF THE EMO- PRINCIPLES of ANIMAL MECHANICS, 
TIONS IN MAN AND ANIMALS. By CHARLES DARWIN, | By the Rev. SAMUEL HAUGHTON, F.R.S., M.D. Dub. DCL, 
F.R.S., Author of ‘The Origin of Species,” &c. &c. Oxon. Fellow of Trinity College, Dublin. 

“Whatever one thinks of Mr. Darwin’s theory, it mud De Admitted that London : LONGMANS, GREEN, and CO. Paternoster Row, 
his great powers of observation are as conspicuous as ever in this inquiry- 


ring a space of more than thirty years he has, with exemplary patience, 
been accummlating information from all available sources. The result of NEW EDITION OF MR. PROCTOR’S SCIENTIFIC ESSAYS 
all this is undoubredly the collection of a mass of minute and ,trustworthy Ona 8 
information which must possess the highest value, whatever may be the CLOWN OVO, PRICE 75.08: 


conclusions ultimately deduced from it.”— Times GHT SC IENCE for LEI SU REH U RS 


is almost needless to saythat Mr. Darwin has brought to this work 
the devices of an acute and fertile ingenuity ; for these are qualities which Edition * on = ec. RAS. Second 
are conspicuous in all he writes. But it may be as well to add that the book . P 
is very attractive even to general readers. It is comparatively light and Latest Editions of Works by the same Author :— 
easy reading, full of amusing anecdotes ; and the illustrations, whether due ** New Star Atlas,” crown 8vo, price 
to the sun’s rays or to the engraver's point, are excellent.”—GUARDIAN. | “Saturn and its System,” price 145. ie 

“Those of our readers who know the charm of Darwin’s former works ** Essays on Astronomy,” price ras. 
how he leads his readers on to his conclusions in the clearest and most | ‘ The Orbs around us.” price 75. 6d. - m 
attractive of English, will experience more than their usual treat when they “Other Worlds than ours,” price ros. 6d. 
— to this book. Neverwas more truly realised the saying — men “ The Sun,” with 10 Plates and 106 Woodcuts, price 14s. 

abouring and others entering into the fruit of their labours. The illustra- | London: LONGMANS, GREEN, & CO., P eee: 


tions are excellent, and recourse has been had to photographs in rendering 
mistic of anti-Varwinians will not hesitate to admit how muc e 
fecned from a careful study of the work before us.”—SctgNcE Gossip. NEW EDITION OF PROFESSOR TYNDALL’s WORK ON HEAT 
JOHN MURRAY, Albemarle Street. | In post 8vo, with Plate and 108 Woodcuts, price ros. 6d. 

A POPULAR CATECHISM ON THE Fourth Bition 

? Spee t that t been gi to ic.” tator. 

CASSELL, PETTER, GALPIN & Co., and all Booksellers. 

i coeneeineneneneinaaeean Latest Editions of Works by the same Author :— 


Just published, in post 8vo, price 14s. cloth, | “Fragments of Science,” price 14 a 
ours of Exercise in the Alps ” price ras. 
ROCKS CLASSIFIED and DESCRIBED. | Diamagnetism,” with Piates, &c ~~ 145 
By BERNHARD VON COTTA. An English Edition by PH. | Sound,” with Portrait and 169 Woodcuts, price os. 


by the Author. * Notes on Electrical Phenomena,” &c. rs. and 15. 6d. 
“Tt is certainly the finest work on lithol which has as yet been pre- : 
sented to British readers ; and since both Author and Translator co-operated London: LONGMANS, GREEN, & CO., Paternoster Rew. 
in the preparation of this edition, we have ample g for its 


Lawrence (with English, German, and French Synonymes), revised | “Notes of Lectures on Light,” 1s. sewed, 1s. 6d. cloth. 


and accordance with the progress of geological science.”— Popular Science 
Review. | WOOD’S POPULAR WORKS ON NATURAL HISTORY. 
London: LONGMANS, GREEN, & CO., Paternoster Row. Just published, with a Frontispiece and many Woodcut Iilustrations, in 
> . : crown 8vo, price 7s. 6d, cloth, gilt top, or 14s. bound in tree-calf by 
Complete in 3 vols 8vo, price 63s. | Riviére. 


BRANDE’S DICTIONARY of SCIENCE, STRANGE DWELLINGS; being a De- 


LITERATURE, and ART; comprising the Definitions and Deriva- scription of the Habitations of Animals, abridged from ‘“‘ Homes without 
tions of the Scientific Terms in general use, together with the History Hands.” By the Rev. J. G. WOOD, M.A. 
and Description of the Scientific Principles of nearly every branch of Werks by the same Author — 


Human Knowledge. Fourth Edition, reconstructed by the late Professor 
Branoe, F.R.S. (the Author) and the Rev G. W. Cox, M.A —assisted ** Homes without Hands ; a Description of the Habitations of Animals, 
by Contributors of eminent Scientific and Literary Acquirements, classed according to their Principles of Construction.” With 140 Vignettes 


London: LONGMANS, GREEN, and CO. Paternoster Row. on Wood. 8vo, ars. 
“Wood's Bible Animals: a Description of every Living Creature men- 


THE BREWERS’ GUARDIAN: tioned in the Scriptures, from the Ape to the Coral.” With 100 Vignettes 


on Wood. 8vo, price ars. 
A fortnightly paper devoted to the Protection of Brewers’ Interests in Licensing “*Wood’s Insects at Home.” With Fronti:piece, 21 full-page Illustra- 
Legal, and F y tions, and about 700 smaller Illustrations on Wood. 8vo, price 21s. 
Revisw or THe MALT AND — ; AND WINE AND Spirit TRADES London: LONGMANS, GREEN, & CO., Paternoster Row. 
ECORD. 


In One volume, 8vo, price 15s. cloth. 


BUDGET OF PARADOXES. By 


The Official Organ of the Country. Brewers’ Society, 
(Founded 1822.) . 


‘*TheBrewers Guardian” is published on the Evenings of every alternate 


Monday, and is the only journal officially connected with brewing interests AUGUSTUS DE MORGAN, F.R.AS, and C.P.S. of Trinity Col- 
Subsc-iption, 16s 6d. per annum, post free; Single Copies, rs. each. Re-_ lege, Cambridge. Reprinted, with the Author’s Additions, from the 
gistered for Transmission Abroad. | Atheneum Journal. 


**De Morgan was a man of extraordinary information, and his ‘ Budget 
Offices—s, Bond Court, Walbrook, London E.C. | of Paradoxes’ is absolutely unique. Nothing in the slightest degree ap 


proaching it in its wonderful combinations has ever, to our knowledge, 


J AMES W OOLLE ¥; so N Ss, & Cc O. produced. True and false science, theological, logical, metaphysical, 


physical, mathematical, &c., are interwoven in its pages in the most fan- 


69, MARKET STREET, MANCHESTER. | tastic manner. The author himself mingles with his puppets, showing of 


their peculiarities, posing them, he!ping them when diffident, restraining 
them when noisy, and even occasionally presenting himself as one of thet 
number. All is done in the most perfect good humour, so that the 
CHEMICAL APPARATUS AND REAGENTS only incongruities we are sensible of are the sometimes savage remarks 
D. Lab ingled with the paradoxes, and generaily more or less_suggested by 
For Lecture and Class y Instruction, &e. we have many valuable pieces of information, for instance,about the Kalen 


SETS OF APPARATUS AND CHEMICALS dar, the Names of the Beast, the Maccle field Letters, &c., and we have 


For the various Public Examinations. 
‘. : 2 undreds equally good, for which we must refer the reader to this 
Portable Chemical Cabindts adapted for Private Study. thoroughly enjeyable book itself.” —NaTurE. 
Price Lists on Application. London: LONGMANS, GREEN, & CO. Paternos:er Row. 


anecdotes, verses more or less confessedly doggrel, and paradoxes full-blown , 


from the Author’s own peu. One extract must suffice, though there are 


Printed by R Cray, Sons & TAvtor, at 7 and 8, Bread Street Hill, in the City of London, and published by Macmittan & Co. 
at the Office, 38, Bleecker Street, New York —Tuurspay, February 20, 1873 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“* To the solid grouna 


Of Nature trusts 


ind which builds for aye.”—WoORDSWORTH 


No. 174, VOL. 7] 


THURSDAY, FEBRUARY 27, 1873 


at the G 1 Post Office. 


asaN 


[All Rights are Reserved. 


SCIENCE and ART DEPARTMENT of 
THE COMMITTEE OF COUNCIL ON EDUCATION, 
SOUTH KENSINGTON. 
LOCAL EXAMINATIONS IN MAY 1873. 
The EXAMINATIONS of SCLENCE SCHOOLS and CLASSES by 
= e, and Art Department will take place on the days and hours speci- 
The 2nd Grade Art Examinations in schools of Art, Art Night Classes, 
orother centres, will be held as shown below in italics. 
ist Ma { 2nd Grade Art, Model Drawing, from 7.15 to 8.15 p.m. 
y 


The 2nd Grade Art, Freehand Drawing, from 8.30 to 9.30 p.m. 
and May { 2nd Grade Art, Practical Geometry, from 7.15 to 8.15 p.m. 
Friday \ 2nd Grade Art, Perspective, from 8 30 to 9.30. 
gtd May, Saturday 6 to 10 p.m. I.—Practical Plane and Solid 
Geometry. 
sth ,, Monday 7 to 10 XXIII.—Physical Gocgsapby. 
6h ,, Tuesday : 99 V.—Mathematics, Stages 1,2, 3. 
7h ,, Wednesday ° VIII.—Acoustics, Light, and 
eat. 
&h ,, Thursday 9 IX.—Magnetism and, Electri- 
city. 
gh ,, Frida X.—Inorganic Chemistry. 
6 to 10 11.—Machine Construction and 
111,—Building 
-— Building Construction. 
wth , Saturday IV.—Naval Architecture. 
6to9 XV.—Zoology (From 6 to 9 
p.m. 
wth ,, Monday 7 to 10 
rth ,, Tuesday ” 
XX.—Navigation. 
isth Thursday VI.—Theoretical Mechanics. 
th ,, Friday 
.—Mineralogy. 
wth ,, Saturday XX{—Nautical 
igh ,, Monday ” a Stages 4 
and 5. 
XVIII.—Principles of Mining. 
ath ,, Tuesday V.—Mathematics, Stages 6 


arst Wednesda: ° Physiology. 
= XIX.—Metallurgy. 


XVII.—Sytematic and Economic 


and 7. 
Anatomy and 


znd ,, Thursday 


any. 
Application for the Examination of a School or Class recognised by the 
and Art Department must be made not later than the 31st March 
to the Secretary, Science and Art Department, South Kensington, London, 
SW. The form to be filled in (Science and Art Form No. 119) will be fur- 
on application. 
_Individual candidates in London or the neighbourhood, who do not re- 
side near any place where a Local Examination Committee has been formed, 
may be examined at the South Kensington Museum as far as room will 
, On payment of a registration fee of 6d. for each evening on which 
bor Age examined. It is necessary for them to send in their names 
be fore the rsth April, and to state the subjectsin which they wish to be ex- 
amined. Schools, and Classes, cannot be ined at South K gton. 
Candidates in the country, who do not belong to any regularly consti- 
tuted Science or Art Class, should apply to the Secretary of the nearest 
which is to be examined in the subject they require. This application 
must be made before the 25th March. : 
By order of the Committee of Council on Education. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 


Albemarle Street, Piccadilly, W. 


PROFESSOR W. K. CLIFFORD, M.A., will on SATURDAY next, 
March rst, at 3 o'clock, commence a Course of Three Lectures on the 
PHILOSOPHY OF THE PURE SCIENCES, to be continued on 
Saturdays, March 8 and 1s. Subscriptions to this Course, Half a Guinea ; 
to all the Courses in the Season, Two Guineas. 


ANTHROPOLOGICAL INSTITUTE of 
GREAT BRITAIN and IRELAND, 4, St. Martin’s Place, Trafalgar 
Square. Tuesday, the 4th of March, at 8 o'clock p.m. 


Papers to be read :— 


1.—“‘ On the Looshais.” By A. Campbell, Esq. M.D. 
— and Pottery from Canada.” By Sir Duncan Gibb, 


3—'‘ The Ventnor Flints.” By Hodder M. Westropp, Esq. 
J. FRED. COLLINGWOOD, Secretary. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, Langham Place, each SUNDAY 
AFTERNOON at Four precisely. Sunday, March 2.—A. ELLey 
Fincu, Esq., on “ The Pursuit of Truth ; as exemplified in the Prin- 
ciples of Evidence—Theological, Scientific, and Judicial." Members’ 

Annual Subscription, £1. _ Payment at the Door—One Penny, Six- 

pence, and (reserved seats) One Shilling. 


E. DENT & CO, 


61, STRAND, AND 34, ROYAL EXCHANGE, LONDON. 


MANUFACTURERS OF 
Chronometers, Watches, Astronomical and 
Turret Clocks, Dipleidoscopes, Azimuth 
and Ships’ Compasses, &c., 


To Her Majesty, and H.R.H. the Prince of Wales. 
Makers of the GREAT CLOCK of the Houses of Parhament, 


AND OF THE NEW 


STANDARD CLOCK of the Royal Observatory, Greenwich, 
Price Lists on application, 


E. DENT & CO., 61, Strand, and 34 and 35, Royal Exchange 
(FACTORY : SAVOY STREET,) LONDON. 
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NEW BOOKS. 


CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 


and English Literature in University College, Toronto. 8vo, 10s. 6d. [This day. 
A SECOND SERIES OF HISTORICAL ESSAYS. By E. A. Freeman, M.A. D.C.L., 

late Fellow of Trinity College, Oxford. 8vo, 10s. 6d. [ This day, 

ConTENTs :—“ Ancient Greece and Medizeval Italy ;’ “ Mr. Gladstone’s Homer and the Homeric ;’ “The Historians 


of Athens ;” “The Athenian Democracy ;” “ Alexander the Great ;’ “Greece during the Macedonian Period ;” “ Mommsen’s 
History of Rome ;” “ Lucius Cornelius Sulla;” “ The Flavian Czsars.” (First SERIES, SECOND EDITION, 8vo, 10s. 6d.) 


OLD-FASHIONED ETHICS, and COMMON-SEN SE METAPHYSICS, with some of 
their Applications. By W. T. THORNTON, Author of “A Treatise on Labour.” 8vo, 10s. 6d. [This day, 
ConTENTs :—I. Ante-Utilitarianism. II. History’s Scientific Pretensions. III. David Hume as a Metaphysician. IV. 

Huxleyism. V. Recent Phases of Scientific Atheism. VI. Limits of Demonstrable Theism. 


STUDIES IN THE HISTORY OF THE RENAISSANCE. By Walter H. Pater, 
M.A., Fellow of Brasenose College, Oxford. Crown 8vo, 7s, 6d. [Zhéis day. 


PROFESSOR HUXLEY’S CRITIQUES AND ADDRESSES. In the Press. 
(By the same Author, LAY SERMONS, ADDRESSES, and REVIEWS. New and Cheaper Edition. Crown 8vo, 7s. 6d, 


THE INTELLECTUAL LIFE. By P. G. Hamerton. 


[ Shortly. 

SIR WILLIAM THOMSON’S PAPERS ON ELECTROSTATICS and MAGNETISM, 
Reprinted. With Illustrations. 8vo, 18s. [This day. 

THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of ‘ Habit and 
Intelligence.” 8vo, 145. [/mmediately. 
THE MYSTERY OF MATTER; and other Essays. By the Rev. J. A. — 

THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 
By EDWARD CLODD, F.R.A.S. Crown 8vo. [/mmediately. 


THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M.A., Fellow of St. Peter’s 
College, Cambridge. Crown 8vo, 3s. 6d. . [ This day. 


UNIVERSITY OARS. Being a Critical Inquiry into the After Health of the Men who 
rowed in the Oxford and Cambridge Boat Race from the year 1829 to 1869; based on the personal Experience of the 
Rowers themselves. By JOHN ED. MORGAN, M.D.2M.A. Oxon., F.R.C.P., late Captain of the ohn + (Col 
Univ.), Physician to the Manchester Royal Infirmary, Author of ‘‘ Deterioration of Race,” &c. [Zarly in March. 


PROFESSOR HULL’S TREATISE ON BUILDING AND ORNAMENTAL 
STONES of GREAT BRITAIN and FOREIGN COUNTRIES, arranged according to their Geological Distribution 
and Mineral Characters. With Illustrations of their Application in Ancient and Modern Structures. By E. HULL, M.A. 
F.R.S., Professor of Geology in the Royal College of Science, Dublin. 8vo, 125. [Zhis day. 


THIRD EDITION. THE SPECTRUM ANALYSIS. A Series of Lectures by Pro- 


fessor ROSCOE, F.R.S. With Appendices, Engravings, Maps, and Chromolithographs. Medium 8vo, aa sey 
CX 


MICHAEL FARADAY. By J.H. Gladstone, Ph.D. F.R.S. 


CONTENTS :—The Story of his Life—Study of his Character—Fruits of his Experience—His Method of Working—The 
Value of his Discoveries. New Edition, with Portrait engraved by Jeens from Photograph by John Watkins, Crown 8vo, 
48. 6d. (India Proofs of Portrait, 5s.) [This day. 


WORDS AND PLACES; or, Etymological Illustrations of History, Ethnology, and 
Geography. Bythe Rev. ISAAC TAYLOR. Third Edition, revised and compressed. With Maps. Globe 8vo, - “a 
day. 


MACMILLAN & CO., London. 
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CLARENDON PRESS PUBLICATIONS. 


A TREATISE on ELECTRICITY and MAGNETISM. By J. C. Maxwell, M.A., 


F.R.S., Professor of Experimental Physics in the University of Cambridge. 2 vols. 8vo. [Nearly ready. 
ELEMENTS of NATURAL PHILOSOPHY. By Prof. Sir William Thomson, F.R.S., 
and Prof. P. G. TAIT. Part I. 8vo. gs. (This day. 


The GEOLOGY of the VALLEY of the THAMES. By John Phillips, M.A., F.R.S. 

Professor of Geology in the University of Oxford. Wit Coloured Map and Numerous illustrations. 8vo, 215. 

“ Tt does not often fall to our lot to open a book devoted to Science, and to derive from it the large amount of pleasure, and at 
the same time of real instruction which we have found in the pages of this volume.” — Atheneum. 

“« We believe that the book will remain for a very long time the standard work on geology of the secondary period.” —Pal/ 
Mall Gazette. 


VESUVIUS. By Professor Phillips. With numerous Maps and Illustrations. Crown 
8vo, 10s. 62, 
* Professor Phillips has undertaken to give an authentic history of Vesuvius from the days of Crassus to the end of 1868, and to 


explain the phenomena of the burning mountain according to the laws of a rigid induction. His plan has been successfully carried 
out, and has resulted in a work of high value.”—/Pal/ Mall Gazette. 


DESCRIPTIVE ASTRONOMY. A Handbook for the General Reader, and also for 


ractical Observatory work, With 224 Illustrations and numerous Tables. By G. F. CHAMBERS, F.R.A.S., Barrister-at- 
w Demy 8vo, cloth, 856 pp., price 21s. 


CHEMISTRY FOR STUDENTS. By A. W. Williamson, Phil. Doc., Professor of 

Chemistry, University College, London. New Edition, with Solutions. Extra tcap. 8vo. Cloth, price 8s. 6d. 

‘* A too rare example of what a good elementary text-book in any science ought to be: the language brief, simple, exact ; the 
arrangement logical, developing in lucid order principles from facts, and keeping theory always dependent upon observation; a 
book that keeps the reason of the student active while he strives to master details difficult but never without interest.”— 
Examiner. 


EXERCISES IN PRACTICAL CHEMISTRY. By A. G. Vernon Harcourt, M.A., 
F.R.S., Senior Student of Christ Church, and Lee’s Reader in Chemistry, and H. G. MADAN, M.A., Fellow of Queen’s 
College, Oxford. Series I., Qualitative Exercises. Crown 8vo, price 7s. 6¢. Second Edition. 

“The volume is intended as a companion to the valuable and suggestive work on ‘Theoretical Chemistry,’ by Professor 
Williamson. It constitutes a complete guide to Qualitative Chemical Analysis. Ample instructions are given to the student 
at every step, and the instructions are further enforced by excellent illustrations, The first portion consists of an examination 
of the principal gases, and of the principal radicles and their salts; whilst the second treats of the systematic analysis of a 
single salt. The Appendix contains a variety of use ul tables. Many useful practical hints are dispersed throughout the 
volume, which is one worthy in every respect of a place in the Clarendon Press Series.” —Afedical Times. 


AN ELEMENTARY TREATISE ON HEAT. By Balfour Stewart, LLD., F.R.S, 
Professor Natural History in Owens College, Manchester. Extra fcap, 8vo, with numerous Woodcuts and Diagrams, 7s, 6d. 
New Edition, revised and enlarged. 


“The publication of this manual is exceedingly well-timed ; it includes within narrow limits the leading facts and principles of 
this younger-born of the Sciences, and for the mastery of the greater portion of the contents only requires ordinary intelligence on 
the part of the reader,” —.Spectator. 


FORMS OF ANIMAL LIFE. Being Outlines of Zoological Classification Based upon 
Anatomical Investigation, and Illustrated by Descriptions of Specimens and of Figures. By GEORGE ROLLESTON, 
M.D., F.R.S., Linacre Professor of Physiology, Oxford. Demy 8vo, price 16s. 


“‘Teacher and student alike will rejoice over this volume. It supplies us in a thorough, yet easily-mastered, manner, with a 
vast amount of precise and important information concerning the structure of all animals save man, the descriptions being drawn in 
order from every sub-kingdom and each class of the animal world.” — Spectator. 


‘*A book of the highest character and value.” —Athencum. 


A TREATISE ON ACOUSTICS. By W. J. Donkin, F.R.S., Savilian Professor of 
Astronomy in the University of Oxford. Crown 8vo, price 75. 6d. : 


A SYSTEM OF PHYSICAL EDUCATION : Theoretical and Practical, with numerous 
Illustrations drawn by A. Macdonald, of the Oxford School of Art. By ARCHIBALD MACLAREN, The Gymnasium, 
Oxford. Ex‘ra fcap, 8vo, price 7s. 6d. 


‘The work before us is one which shou!d be in the hands of every schoolmaster and schoolmistress, It is marked in every 
by good sense, and is so clearly written that no one can mistake its rules.” —Lancet. 


A TREATISE ON NATURAL PHILOSOPHY. By Sir William Thomson, F.R.S., 
Professor of Natural Philosophy in the University of Glasgow, and P. G. TAIT, M.A., Professor of Natural Philosophy in 
' the University of Edinburgh. Volume I. [4 new Edition in the Press, 


xtord: Printed at the Clarendon Press, and published by MACMILLAN &CO., London, 
Publishers to the University. 
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TISLEY AND SPILLER, 
OPTICIANS & SCIENTIFIC INSTRUMENT 


MAKERS, 
172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum), 


HAVE OPENED the above premises for the Manufacture 
and Sale of Philosophical Apparatus, with the most modern 
Improvements in Electricity, Magnetism, Spectrum Analysis, &c. 


JAMES WOOLLEY, SONS, & CO. 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS, 


For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Frivate Study. 
Price Lists on Application. 


-MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


WAREHOUSE and SHOW-ROOMS, 
1, MARKET PLACE, AND ST. MARY’S GATE, MANCHESTER. 


Every Description of Apparatus, Bottles, Pure and Commercial 
Chemicals, &c. 


NEW AND REVISED PRICE LISTS FREE BY POST ON 
APPLICATION. 


Orders exceeding 40s. in value delivered free to any Railway Station in 
England. 


M. JACKSON, 


(Son of J. B. Jackson, of the late Firm of Jackson and Townson, 
MANUFACTURER AND IMPORTER OF 


SCIENTIFIC APPARATUS & PURE CHEMICALS 


65, BARBICAN, LONDON, E.C. 


EVERY REQUISITE FOR THE FITTING UP OF CHEMICAL, 
METALLURGICAL, AND PHYSICAL LABORATORIES. 


Sets of Scientific Apparatus of Every Description trom 
7s. 6d. to £10 105. 
Paice Lists, Post FREE, ON APPLICATION. 


Orders amounting to £2 and upwards delivered free to any Railway 
Station in England and Wales. 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 
THE GARDEN is conducted by Witt1am Rosinson, F.L.S., Author of 
‘« Hardy Flowers,” “‘ Alpine Flowers for English Gardens,” ‘‘ The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 
The following are some of the subjects regularly treated of in its pages :— 


The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 
The Fruit Garden. The Conservatory. 


Garden Structures. Public Gardens. 
Room and Window Gardens. The Greenhouse and 
Notes and Questions. The Household. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 


Tus GARDEN may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 4@ percopy. It may also be had direct from the Office at 5s. 
for a Quarter, gs. 9@. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance ; and in Monthly Parts. Specimen Copies (post-free), 4 


37, Southampton Street, Covent Garden, W.C. 


Just published, 


THE NATURAL HISTORY and SCIEN. 


TIFIC BOOK CIRCULAR (No. s).—Comprising Valuable N 
Second-hand Works on Agriculture, Ged Rural 
Anatomy, and Medicine, Botany, Conchology, General Natural His. 
tory, Geology, Ornithology, &c. 


WILLIAM WESLEY, 28, Essex Street, Strand, London, 


This day, price One Shilling, 


PURITY AND LIGHT.—A Sermon 


Preached before the University of Cambridge, February 2, 1873 (the 
Feast of the Purification) ; being the Sunday following the Funeral of 
Adam Sedgwick, Woodwardian Professor of Geology and Fellow of 
Trinity College. By ARTHUR PENRHYN STANLEY, D.p. 
Dean of Westminster. 4 


London: MACMILLAN & CO. 


MR. TENNANT, GEOLOGIST, 149, 
STRAND, LONDON, W.C., can supply Elementary Collections of 
MINERALS, ROCKS, and FOSSILS, to illustrate the works on 
Geology by Lyell, Jukes, Page, and others, onthe following terms :— 


100 small specimens, in cabinet with 3 trays... £2 2 
200 specimens, larger, in cabinet with 5 trays.... 5 5 
300 specimens, larger, in cabinet with 9 drawers... 10 10 
400 specimens, larger, in cabinet with 13 drawers.. 21 0 


ooo°o 


More extensive Collections, either to illustrate Mineralogy or Geology, at 
50 to 1,000 Guineas each, with every requisite to assist those commencing 
the study of these interesting branches of Science, a knowledge of which 
affords so much pleasure to the traveller in all parts of the world. 

In the more expensive Collections some of the specimens are rare, and all 
more select. 


BRITISH FOSSILS, CRUSTACEA, 
ECHINODERMATA, RECENT SHELLS, &c. 


_ Collections at Half-a-Guinea, and at 1, 2, 5 Guineas and upwards, also 
single specimens of the same, Glass-capped Boxes, Tablets, Trays, and 
every requisite for the Geologist, of THOMAS D. RUSSELL, 37, Arunde 
Street, Strand, London, W.C. 

_Microscopical Preparations from the Mollusca, Echinodermata, Forami- 
nifera, &c. Palate ot Squid, post free 13 stamps. Catalogues free 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 


Edited by Joun ALGERNON CLARKE, Secretary to the Central Chamber of 
Agriculture, 


Devotes special attention to the di ions and p dings of the Cham- 
bers of Agriculture of Great Britain (whieh now number upwards of 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specialiy reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3¢., or prepaid, 15s. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided; 4 
soft banaage being worn round the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
f-j PA TENT LEVER, tting with so much ease and closeness 
'i-& that it cannot be detected, and may be worn dues sleep. A 

descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 


JOHN WHITE, 228, Piccadilly. 
Price of a single Truss, 16s., 215., 26s. 6d., and 315. 6d. 
ouble ,, 318 6d., 425., and ses. 6d. 
Umbilical 42s. and 52s, 6a, 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Sprains, &c. They are —, light in texture, and inexpensive, and drawa 
on over an ordinary stocking. Price 4s. 6d., 75. 6d., 105., 165. 
Postage free. 

JOHN WHITE, Manutacturer, 228, Piccadilly, London. 
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MACMILLAN AND 


CO.S SCIENTIFIC 


CLASS BOOKS, 


NEW VOLUME FUST PUBLISHED. 


LESSONS IN ELEMENTARY ANATOMY. 


turer in Comparative Anatomy at St. Mary's Hospital. With upwards of 40, Illustrations, 18mo, €s, 6d. 


By St. George Mivart, F.R.S., Lec- 
[This day. 


VOLUMES ALREADY PUBLISHED. 


POPULAR ASTRONOMY.—With Illus- | 


trations. By Sir G. B. AIRY, K.C.B., Astronomer Royal. New 


Edition. 18mo, 4s. 6d. 
The speciality of this work is the direct reference of every step to the 
Observatory, and the full description of the methods and instruments of 
observation. 


ELEMENTARY LESSONS in ASTRO- 
NOMY.—By J. NORMAN LOCKYER, F.R.S., with Coloured 
Diagram of the Spectra of the Sun, Stars, and Nebulz, and numerous 
Illustrations. New Edition. 18mo, 5s. 6d. 


“The book is full, clear, and sound.” —A thenaum., 
QUESTIONS on the SAME. 1s. 6d. 


LESSONS in ELEMENTARY BOTANY. 
—With numerous Illustrations. By Professor OLIVER, F.R.S., F.L.S. 
New Edition, 18mo, 4s. 6d. 

“We know of no work so well suited te direct the botanical pupil’s efforts 
as that of Professor Oliver.” —Natural History Review. 


LESSONS in ELEMENTARY CHEMIS- 
TRY, INORGANIC and ORGANIC.—By Professor ROSCOE, 
With numerous Illustrations, and Chromo-Litl.v,raphs of the Solar 
Spectra New Edition. 18mo, 4s. 6d. 

“A small, com>act, carefully elaborated, and well-arranged manual.”— 

Spectator. 


ELEMENTARY LESSONS in LOGIC 
DEDUCTIVE and INDUCTIVE.—By Professor JEVONS. Withco- 
ious Questions and Examples, and a Vocabulary of Logical Terms. 

ew Edition. 18mo, 3s. 6d. 


LESSONS in ELEMENTARY PHYSI- 
OLOGY.—With Numerous Illustrations. Bv Professor HUXLEY, 
F.R.S. New Edition. 18mo, 4s. 62. 

*€ Asmall book ; but pure gold throughout. There is nota waste sentenee 
or a superfluous word, and yet it is all clear as daylight.”—Guardian. 
QUESTIONS on the SAME, rs. 62. 


POLITICAL ECONOMY for BEGIN- 
NERS.— By MILLICENT GARRETT FAWCETT. With Ques- 


LESSONS in ELEMENTARY PHYSICS. 
—By BALFOUR STEWART, F.R.S, Professor of Natural Philosophy 
in Owens College, Manchester. With Coloured Diagram and numerous 
Illustrations. New Edition. 18mo, 4s. fd. 

“The beau ideal of a scientific class-book, clear, accurate, and thorough.” 

—Lducational Times. 


OWENS COLLEGE JUNIOR COURSE 
OF PRACTICAL CHEMISTRY. By F. JONES, Chemical Master 
in the Grammar School, Manchester. With Preface by Prof. Roscor, 
F.R.S. 18mo, 2s. 6d. (This day. 

ELEMENTARY LESSONS IN PHY- 
SICAL GEOGRAPHY. By Professor GEIKIE, F.R.S. 

(Preparing. 


OTHER VOLUMES OF THE SERIES IN PREPARATION. 


MACMILLAN AND CO., London. 


PRICE EIGHTEENPENCE. 


THE PRACTITIONER: 
A Monthly Journal of 
THRARAPEUTIC 


Edited by FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistant 
Physician to Westminster Hospital, and Lecturer on Materia Medica in 
estminster Hospital School. 


No. LVI. for FEBRUARY, 1873, Contains— 

Original Communications :— 
Cuarves Ketty, M.D F.R.C.P.—“ Note on the Treatment of Hoop- 
ing-Cough by Belladonna.” 

J.J. Ho. Bartiett, L.R.C.P.—On the Treatment of Lumbago and 
Rheumatism with Actza.” 

Henry Power, M.B. F.R.C.S.—‘The Influence of the Nerves on 
Nutrition.” 

“The Geometrical Method of Medicine.” 

Witttam Date, M.D., Lond., Plymouth —‘‘ On Migraine.” 

Reviews. Clinic of the Month. Extracts from British and Foreign 
Journals. Bibliography. 


MACMILLAN & CO., 29 & 30, Bedford Street, Covent Garden, London. 


HOLLOWAY’S PILLS.—The stomach is 


the seat and centre of universal sympathy throughout the human sys- 
tem ; upon the full performance of its functions strength, energy, and 
tone depend, whereon life itself rests. These invaluable Pills exert 
a greater and more beneficial influence over digestive disorders than 
any other medicine. Their mode of action is thoroughly consonant 
with reason, They completely purify the blood, purify both head and 
stomach of all faulty functions, and expel all oppressive accumulations 
from the bowels. With the blood purified, and all poisons purged 
from the system, regularity must prevail throughout the body, aches 
and pains must cease, healthful energy must supplant weariness, and the 
shaky nerves must regain their wholesome tone. 


MACMILLAN’S MAGAZINE. 
No. i160, FOR FEBRUARY. 


PRICE 1s. 
CONTENTS OF THE NUMBER, 
1.— A Slip in the Fens” Chapter VII. 
2.—“Instinct. With Original Observations on Young Animals.” By 
D. A. Spalding. 
3-—“ AEneas Sylvius Piccolomini, Pope Pius II.” By M. Creighton. 
Part II. 
4 —‘‘ Thoughts upon Government.” Chapter V. 
5.—‘* Passages in the Life of a Bachelor.” By M. C. 
6.—“ La Roquette, 24th May, 1871.” By F. M. F, Skene. 
7.—‘* The Children of the Poor.” 
MACMILLAN & CO., LONDON. 
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THE OCEAN SURVEY EXPEDITION. 
BY DR. WYVILLE THOMSON, F.R.S., 
Director of the Scientific Staff of the Challenger Expedition. 


In 8vo, cloth, extra gilt, with nearly 1co Illustrations and 8 Coloured Maps and Plans, price 315. 6¢. This day. 


THE DEPTHS OF THE SEA. 


AN ACCOUNT OF THE GENERAL RESULTS OF THE DREDGING CRUISES 
Of H.M.S. Lightning and Porcupine during the Summers of 1868-69-70, under the Scientific Direction of 


Dr. Carpenter, F.R.S., J. Gwyn Jeffreys, F.R.S., and Dr. Wyville Thomson, F.R.S. 


Jt was the important and interesting results recorded in this volume that induced the Government to send out the great Expedition 
now launched under the scientific guidance of Dr. Wyville Thomson, which is spoken of as ‘‘ the most important surveying expedition 
which has ever sailed from any country. 


CONTENTS :— 
Cuap. I,—Introduction. Cuap. VI.—Deep-sea Dredging. 
»  11.—The Cruise of the Lightning. VII.—Deep-sea Temperature. 
»  I11.—The Cruises of the Porcupine. VIII.—The Gulf-stream. 
»  W.—Deep-sea Sounding. X.—The Continuity of the Chalk. 


Second Edition, in imperial 8vo, cloth, extra gilt, price 315. 6¢., Illustrated by Eleven Coloured Plates 
and 455 Woodcuts, in a few days, 


THE FORCES OF NATURE: 


By AMEDEE GUILLEMIN. 
Translated from the French by Mrs) NORMAN LOCKYER, and Edited, with Additions and Notes, by 


J. NORMAN LOCKYER, F.RS. 


CONTENTS. 


Book I. Gravity.—Book II. Sound.—Book III. Light.—Book IV. Heat—Book V. Magnetism.—Book VI. 
The Electric Light.—Book VII. Atmospheric Meteors. 


“ Translator and editor have done justice to their trust. The text has all the force and flow of original writing, combining 
faithfulness to the author’s meaning with purity and independence with regard to idiom ; while the technical precision and accuracy 
pervasing the work throughout speak of the watchful editorial supervision which has been given to every scientific detail. Nothi 
can well exceed the clearness and delicacy of the illustrative woodcuts borrowed irom the French edition, or the purity 
chromatic truth of the coloured plates. Altogether the work may be said to have no parallel, either in point of fulness or attrac- 
ticm, as a popular manual of physical science. . . . . Whatwe feel, however, bound to say, and what we say with pleasure, 
is that _ works of its class no publication can stand comparison with it either in literary completeness or in artistic grace.” — 
Saturday Review. 


MACMILLAN & CO., London. 
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SCIENTIFIC PUBLICATIONS. . 


PROFESSOR HUXLEY’S LAY SERMONS, ADDRESSES and REVIEWS. 


CoNnTENTS :—The advisableness of improving Natural Knowledge—Emancipation, Black and White—A Liberal Education, 
and where to find it—Scientific Education—On the Study of Zoology—On the Physical Basis of Life—The Scientific Aspects 
of Positivism—On a Piece of Chalk, the Origin of Species, &c, New and Cheaper Edition. Crown 8vo, 75. 6d. 


Essays selected from the above, Crown 8vo, Is. 


FIRST PRINCIPLES of CHEMICAL PHILOSOPHY. By Josiah P. Cooke, jun., 
Ervine Professor of Chemistry and Mineralogy in Harvard College. Crown 8vo, 12s. 


HANDBOOK of BRITISH FUNGI; with full descriptions of all the Species and 
Illustrations of the Genera. By M. C. COOKE, M.A. 2 Vols. Crown 8vo, 245. 


The STUDENT’S FLORA of the BRITISH ISLANDS. By J. D. Hooker, C.B., 
F.R.S., &c., Director of the Royal Gardens, Kew. Globe 8vo, 10s. 6d. 


FIRST BOOK of INDIAN BOTANY. By Daniel Oliver, F.R.S., Professor of Botany 
in University College, London, and keeper of the Herbarium and Library at the Royal Gardens, Kew. With numerous 
Illustrations, Globe 8vo, 6s. 6a. 


HOLIDAYS on HIGH LANDS: or,.RAMBLES and INCIDENTS in SEARCH of 
ALPINE PLANTS. By the Rev. HUGH MACMILLAN. Globe 8vo, 6s. 


HEREDITARY GENIUS: an Inquiry into its Laws and Consequences. By Francis 
GALTON, F.R.S. 8vo, 12s. 
A most able and interesting book.” — Zimes 


COMPARATIVE LONGEVITY in MAN and the LOWER ANIMALS. By E. Ray 
LANKESTER, B.A. Crown 8vo, 45. 6d. 


TRAINING, in THEORY and PRACTICE. By Archibald Maclaren, the Gymnasium. 
Oxford. With Diagrams and Tables. 8vo, 7s. 6d. 


A PHYSICIAN’S PROBLEMS. By Charles Elam, M.D., M.R.C.P. Crown 8vo, gs. 


CoNnTENTs :—Natural Heritage—On Degeneration in Man—On Moral and Criminal Epidemics—Body v. Mind—Illusions 
and Hallucinations—On Somnambulism—Reverie and Abstraction. 


An INTRODUCTION to the OSTEOLOGY of the MAMMALIA. By W. H. Flower, 
F.R.S,, Hunterian Professor of Comparative Anatomy and Physiology. With numerous Illustrations. Globe 8vo, 7s. 6d. 


A DIGEST of FACTS RELATING to the TREATMENT and UTILIZATION of 
SEWAGE. By W. H. CORFIELD, M.A., Professor of Hygiene and Public Health at University College, London. Second 
Edition, corrected and enlarged. 8vo, 10s. 6d. 


The COAL QUESTION. By W. Stanley Jevons, M.A. Professor of Logic in Owens 
College, Manchester. Second Edition, revised. 8vo, 10s. 6d. 


AHISTORY of CHEMICAL THEORY, from the Age of Lavoisier down to the present 
Time. By AD. WURTZ, Translated by HENRY Watts, F.R.S. Crown 8vo, 6s, 


A TRETISE on the ORIGIN, NATURE, and VARIETIES of WINE. Being a 
Complete Manual of Viticulture and Arology. By J. L. THUDICHUM, M.D., and AUGUSTE DUPRE, Ph.D., Lecturer 
on Chemistry at Westminster Hospital. With numerous Illustrations. Royal 8vo, 255. 


MACMILLAN & CO., London. 
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ROYAL POLYTECHNICINSTITUTION, 
REGENT STREET, W. 

LABORATORY and CLASS ROOMS are now open for ANALYSES. 
Pupils and Class and Private Studig¢s. I iga . d with 
Patents Conducted. Classes are now forming in Chemistry, Physics, 
and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


SCHOOL OF CHEMISTRY, 


20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
DrrecteD sy ARTHUR VACHER. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 


tions can be studied either Privately or in Classes. a | 


moderate. Anal and investigations conducted.—A to Pro’ 
V. ARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


FRENCH.—Conversation, Reading, Special 
CLAUDON, Parisian, , Strand (opposite the ig Cross Sta- 
tion). Dr. Claudon is M-D. of Paris, and M.R.C.S. of England, and 
has had ten years’ successful experience in teaching. List of references 


sent free. 
In the Press. 
TEXT-BOOK OF PRACTICAL 
PHYSIOLOGY, 


By WILLIAM RUTHERFORD, MD. 
Professor of Physiology, King’s College, and Royal Institution. 


Part 1.—Practical Histology ; or, How to Work with the Microscope. 
Part 2.—Experimental Physiology. A 
Part 3.—Practical, Physio! folemtt and Pathological Chemistry. 


SMITH, ELDER, & CO., Waterloo Place. 


ENTIRELY NEW AND ORIGINAL WORK ON THE HUMAN 
RACE. 
In Monthly Parts, price 6¢., Illustrated, 
CASSELL’S BOOK OF 
THE RACES OF MANKIND.—A Popular 
Description of the Characteristics, Manners, and Customs of the Prin- 
- Varieties of the Human Family. By ROBERT BROWN, MA. 
.D. F.L.S. F.R.G.S., President of the Royal Physical Society, 
Edinburgh. With ill ions by Eminent Artists. 
Part L., as a Specimen, sent post free for Six Stamps. 


CASSELL, PETTER, & GALPIN, Ludgate Hill, London. 


Feap. 8vo, pp. 292, cloth, with 120 Illustrations, price 4s. 6d. 


ELEMENTARY GEOLOGY, 
By J. CLIFTON WARD, F.C.S., 
Associate of the Royal School # Mines ; of Her Majesty’s Geological 
urvey. 
*« Altogether a plete and handy Manual of Geology, which cannot be 
too highly commended "—School Board Chronicle. 
e 


as book should be knowa to all elementary teachers.”—Puxdlic 
Opinion. 


By the same Author, 
Fcap. 8vo, pp. viii. and 216, cloth, with 154 Illustrations, and Lists of Appa- 
ratus and Experiments, price 3s. 6¢, 


ELEMENTARY NATURAL 
PHILOSOPHY. 


** A very good book for schools.”—Popular Science Review. 
“*Science teachers will find this — of great use to them.”—TZhe 
National Schoolmaster. 

*,* Glossaries of Scientific Terms are given at the end of each volume. 


London: TRUBNER & CO., 8 and 60, Paternoster Row. 


NEW WORK'BY MR. DARWIN. 
Now ready, roth Thousand, with Illustrations, Crown 8vo, ras. 


_THE EXPRESSION OF THE Emo. 
TIONS IN MAN AND ANIMALS, By CHARLES DARWIN 
F.R.S., Author of “‘ The Origin of Species,” &c. &c. 7 


“*Whatever one thinks of Mr. Darwin's theory, it must be admitted that 
his great powers of observation are as conspicuous as ever in this in, uiry 
. During a space of more than thirty years he has, with exemplary Patience, 

been accumulating information from all available sources. The result of 
all this is undoubtedly the collection of a mass of minute and trustworthy 
information which must s the highest value, whatever may be the 
conclusions ultimately deduced from it.”— Times. 

“‘It is almost needless to say that Mr. Darwin has brought to this work 
vast stores of erudition, accumulated treasures of careful observation, and all 
the devices of an acute and fertile ingenuity ; for these are qualities which 
are conspicuous in all he writes. But it may be as well to add that the book 
is very attractive even to general readers. It is comparatively light and 
— reading, full of amusing anecdotes ; and the illustrations, whether due 
tothe sun’s rays or to the engraver's point, are excellent.”—GuarbIan. 

“Those of our readers who know the charm of Darwin’s former works 
' how he leads his readers on to his conclusions in the clearest and most 
attractive of English, will experience more than their usual treat when 
| sit down to this Never was more truly realised the saving about men 
| labouring and others entering into the fruit of their labours. The illustra. 
} tions are excellent, and recourse has been had to photographs in rendering 
| the more telling of their physiognomical expressions. Even the most anta- 
| gonistic of anti-Darwinians will not hesitate to admit how much he has 
earned from a careful study of the work before us.”—Scignce Gossip. 


JOHN MURRAY, Albemarle Street. 


Just published, in post 8vo, price 14s. cloth, 


ROCKS CLASSIFIED and DESCRIBED. 
By BERNHARD VON COTTA. An English Edition by P. H. 
Lawrence (with English, German, and French Synonymes), revised 
by the Author. 


“Tt is certainly the finest work on lithology which has as yet been pre- 

sented to British readers ; and since both Author and Translator co-operated 

in the preparation of this edition, we have ample guarantee for its accuracy, 

— accordance with the progress of geological science.”—Popular Science 
eview. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


Complete in 3 vols. 8vo, price 63s. 


BRANDE’S DICTIONARY of SCIENCE, 
LITERATURE, and ART; comprising the Definitions and Deriva- 
tions of the Scientific Terms in general use, together with the History 
and Description of the Scientific Principles of nearly every branch of 
Human Knowledge. Fourth Edition, reconstructed by the late Professor 
Branog, F.R.S. (the Author) and the Rev G. W. Cox, M.A —assisted 
by Contributors of eminent Scientific and Literary Acquiremen:s 


London: LONGMANS, GREEN, and CO., Paternoster Row. 


NEW EDITION OF MR. PROCTOR’S SCIENTIFIC ESSAYS. 
In One Volume, crown 8vo, price 7s. 6d. cloth, 


LIGHT SCIENCE for LEISURE HOURS: 


a series of Familiar Essays on Scientific Subjects, Natural Phenomena, 
&c. By R.A. PR ‘OR, B.A. Cantab. Lion. Sec. RAS. Second 
ition, revised. 
Latest Editions of Works by the same Author :— 


“* New Star Atlas,” crown 8vo, price 5s. 

**Saturn and its System,” price 14s. 

** Essays on Astronomy,” price 12s. 

“The Orbs around us,” price 7s. 6d. 

“Other Worlds than ours,” price ros. 6d. 

“ The Sun,” with ro Plates and 106 Woodcuts, price 14s. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


A POPULAR CATECHISM ON THE 


ENGLISH LAND QUESTION. By C. WREN HOSKYNS, Esq., 
M.P. for Hereford. Cloth, price 2s. 6d, 


CASSELL, PETTER, GALPIN & Co, and all Booksellers. 


NEW WORK BY PRINCIPAL DAWSON, OF MONTREAL. 
Now ready, in crown 8vo, price 7s. 6d., cloth, 
With Twenty Illustrations, 
THE STORY OF 
THE EARTH AND MAN. 
By J. W. DAWSON, LL.D. F.R.S. F.G.S.. 


Principal and Vice-Chancellor of M‘Gill University, Montreal, Author of 
“ Archaia,” “ Acadian Geology,” ec. 
London: HODDER & STOUGHTON, 27 and 31, Paternoster-row. 


Printed by R. Cray, Sons & Tavtor, at 7 and 8, Bread Street 
at the Office, 38, Bleecker 


Hill, in the City of London, and published by Macmittan & Co. 


Street, New York.—Tuurspay, February 27, 1873. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid grouna 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH 


No. 175, VOL. 7] 


THURSDAY, MARCH 6, 1873 


Registered as a Newspaper at the General Post Office. 


[All Rights are Reserved. 


UNIVERSITY OF LONDON. 
NOTICE IS HEREBY GIVEN, That_on WEDNESDAY, 30th of 


coo, | the Senate will proceed to "elect Examiners in the following de- | 


Salaries. Present Examiners. 


= ) 


ARTS AND SCIENCE. Rev. De. Helden. 
ev. Dr. Holden, M.A. 
Two in Classics Jeo, Esa M.A. 
Two in the Englis' anguage, . C. Fitch, Esq. M.A. 
Literature and History . 1204, {Prof 
rof. sal, LL.D. 
Two in the French rood, Masson, Esa B.A. 
Two in the German Language ... 30/. Ror 
Two in the Hebrew Text of the’ 
Old Testament,the Greek Text 
ofthe New Testament, the 
dences of the Christian Reli- 
gion, and Scripture History 
Logic and Moral Phi} Bol jRev. Venn, M.A. 


{w. Al Aldis Wright, Esq. M.A. 
t. 


* \Vacani 
Twoin Political Economy... 304. {Prot . E. Cliffe Leslie, LL.B. 


Two in Mathematics and Natu- oink {iret H. J. S. Smith, LL.D. F R.S. 
ral Philosophy ... see * (Prof. Sylvester, LL.D. F.R.S 

Two in Experimental Philosophy roo/. 

H. Debus, Esq. Ph.D. F.R.S. 


Two in Chemistry... 2752. Odling, M.B. F-R.S. 


Two in Botany and Vegetable Vacant. 
Twoin Geology and 75¢. {prof GS. ¥.RS. 
4 s, F.G.S. 


Laws. 
Two in Jurisprudence, Roman 
Law, Principles of Leg’ sation too. lead, Bea. B.C.L. M.A. 


International Law  ... 
Two in and Real sol. H. Cozens-Hardy, Esq. L.L.B. 
acant. 
Two in Law and. | Herschel. Esq. B.A. Q.C. 
ind Principles of Evidence 5° \H. Matthews, Esq.LL B,Q.C,M. P. 
Two in of of {Pree Sheldon Amos, M A. 


England ... .. Prof. Courtney, M.A, 
Two in Medicine 1502. Bristowe, Req. M.D. 
. John Birkett. Esq. F.R.C.S. 
Twoin Surgery ... 1500. {Prot Joha Marshall, F.R S. 
Two in Anatomy 1007. G, Viner Ellis, F.R.C.S. 


Two in Physiology, Prof. Michael Forster, M.D. F.R.S. 
acant. 


tomy, and Zoology M.D. 
Robert Barnes, Esq. M.D. 
Two in Obstetric Medicine ... Prof. Graily Hewitt, M.D. 
Two in Materia Medica sam 7, {T. R. Fraser, Esq. M.D. 
Pharmaceutical Chemistry ...f 75 Ses, MD. 
i Arthur Gamgee, Esq. 
Two in Forensic Medicine... sol {Dror Henry Maudsley, M.D. 
The Examiners above named are re-eligible, and intend to offer themselves 
for re-election. 
ndidates must send in their names to the Registrar, with any attestation 
of Sole qualifications they may think desirable, on or before Tuesday, March 
asth, It is ae desired by the Senate that no personal application 
ot any kin made to its individual members. 
By order of the Senate, 
WILLIAM B CARPENTER, M.D., Registrar. 
Burlington Gardens, March 4th, 1873. 


Prof. G, Adams, M.A. F.R.S. | 


ROYAL SCHOOL OF MINES. 


Professor GUTHRIE, F.R.S., will commence a Course of Sixty-two Lec- 
tures on PHYSICS (including Sound, Heat, Light, Electricity, and Mag- 
| netism), with Work in the Physical Laboratory. at the New Buildings, 

Exhibition Road, South Kensington, on MON DAY next, the roth March, at 

| Four o'clock, to be continued on every weekday but Saturday. Fee for ‘the 
| Lectures. La; for the Physical Laboratory, £5 per Course, or £r5 for all 


the Courses. 
TRENHAM REEKS, Registrar. 


| 
| 


MATRICULATION at the UNIVERSITY 


| of LONDON.--A Class for the June Examination will be held at St. 
Bartholomew’s Hospital, and will begin in the first week of March. 
The Class is not confined to students of the Hospital. For particulars, 
application may be made to the Warden of the College, St. Bartholo- 
mew’s Hospital. 


| 
| 
| 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, Langham Place, each SUNDAY 
AFT ERNOON at Four precisely. Sunday, March 9.—Mrs. Faw- 
ceTt on ‘’The Education of Women.” Members’ Annual Subscrip- 
tion, £1. Payment at the Door—One Penny, Sixpence, and (reserved 
seats) One Shilling. 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


WAREHOUSE and SHOW-ROOMS, 
t, MARKET PLACE, AND ST. MARY’S GATE, MANCHESTER. 


| 
| Every Description of —— Bottles, Pure and Commercial 
icals, & 


NEW AND REVISED PRICE LISTS FREE BY POST ON 
APPLICATION. 


Orders exceeding 40s. in value delivered free to any Railway Station in 
England. 


TISLEY AND SPILLER, 
OPTICIANS & SCIENTIFIC INSTRUMENT 


MAKERS, 
172, BROMPTON ROAD, S.W.,, 
(Three minutes’ walk from South Kensington Museum), 


HAVE OPENED the above premises for the Manufacture 
and Sale of Philosophical Apparatus, with the most modern 
Improvements in Electricity, Magnetism, Spectrum Analysis, &c. 
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NEW BOOKS. 


CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 
and English Literature in University College, Toronto. 8vo, 10s. 6d. [This day, 


A SECOND SERIES OF HISTORICAL ESSAYS. By E. A. Freeman, M.A. D.C.L., 
late Fellow of Trinity College, Oxford. 8vo, 105. 6d. [ This day. 
ConTENTs :—“ Ancient Greece and Medizeval Italy ;” “ Mr. Gladstone’s Homer and the Homeric Ages ;” “ The Historians 

of Athens ;” “The Athenian Democracy ;” “ Alexander the Great ;” “Greece during the Macedonian Period ;” “ Mommsen’s 


History of Rome ;” “ Lucius Cornelius Sulla;” “The Flavian Czsars.” (FIRST SERIES, SECOND EDITION, 8vo, 10s. 6d.) 
OLD-FASHIONED ETHICS, and COMMON-SEN SE METAPHYSICS, with some of 
their Applications. By W. T. THORNTON, Author of “A Treatise on Labour.” 8vo, 10s, 6d. [This day, 


ConTENTs :—I. Ante-Utilitarianism. II. History’s Scientific Pretensions. III. David Hume as a Metaphysician, IV 
Huxleyism. V. Recent Phases of Scientific Atheism. VI. Limits of Demonstrable Theism, 


STUDIES IN THE HISTORY OF THE RENAISSANCE. By Walter H. Pater, 
M.A., Fellow of Brasenose College, Oxford. Crown 8vo, 7s, 6d. [This day. 


PROFESSOR HUXLEY’S CRITIQUES AND ADDRESSES. In the Press. 
(By the same Author, LAY SERMONS, ADDRESSES, and REVIEWS. New and Cheaper Edition. Crown 8vo, 7s. 6d, 


THE INTELLECTUAL LIFE. By P. G. Hamerton. “ 
SIR WILLIAM THOMSON’S PAPERS ON ELECTROSTATICS and MAGNETISM, 


Reprinted. With Illustrations. 8vo, 14s. [TRis day. 


THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of ‘‘ Habit and 
Intelligence.” 8vo, 145. [/mmediately. 


THE MYSTERY OF MATTER; and other Essays. By the Rev. J. A. ra 
ortly. 


THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 
By EDWARD CLODD, F.R.A.S. Crown 8vo. [/mmediately. 


THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M.A., Fellow of St. Peter's 
College, Cambridge. Crown 8vo, 35. 6d. [ Thies day, 


UNIVERSITY OARS. Being a Critical Inquiry into the After Health of the Men who 
rowed in the Oxford and Cambridge Boat Race from the year 1829 to 1869 ; based on the personal Experience of the 
Rowers themselves. By JOHN ED. MORGAN, M.D. M.A. Oxon., F.R.C.P., late Captain of the John + (Col. 
Univ.), Physician to the Manchester Royal Infirmary, Author of ‘‘ Deterioration of Race,” &c. [Zarly in March. 


PROFESSOR HULL’S TREATISE ON BUILDING AND ORNAMENTAL 
STONES of GREAT BRITAIN and FOREIGN COUNTRIES, arranged according to their Geological Distribution 
and Mineral Characters. With Illustrations of their Application in Ancient and Modern Structures. By E. HULL, M.A. 
F.R.S., Professor of Geology in the Royal College of Science, Dublin. 8vo, 12s. [This day. 


THIRD EDITION. THE SPECTRUM ANALYSIS. A Series of Lectures by Pro- 
fessor ROSCOE, F.R.S. With Appendices, Engravings, Maps, and Chromolithographs. Medium 8vo, go - 
Weer, 


MICHAEL FARADAY. By J.H. Gladstone, Ph.D. F.R.S. 


ConTENTS :—The Story of his Life—Study of his Character—Fruits of his Experience—His Method of Working—The 
Value of his Discoveries. New Edition, with Portrait engraved by Jeens from Photograph by John Watkins, Crown 8vo, 


4s. 6d. (India Proofs of Portrait, 5s.) [This day. 


WORDS AND PLACES; or, Etymological Illustrations of History, Ethnology, and 


Geography, Bythe Rev. ISAAC TAYLOR. Third Edition, revised and compressed. With Maps. Globe 8vo, 6s. ‘ 
day. 


MACMILLAN & CO., London. 
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THE OCEAN SURVEY EXPEDITION. 


BY DR. WYVILLE THOMSON, F.R.S., 
Director of the Scientific Staff of the Challenger Expedition. 


In 8vo, cloth, extra gilt, with nearly 1co Illustrations and 8 Coloured Maps and Plans, price 315. 6d. This day. 


THE DEPTHS OF THE SEA. 


AN ACCOUNT OF THE GENERAL RESULTS OF THE DREDGING CRUISES 
Of H.M.S. Lightning and Porcupine during the Summers of 1868-69-70, under the Scientific Direction of 


Dr. Carpenter, F.R.S., J. Gwyn Jeffreys, F.R.S., and Dr. Wyville Thomson, F.R.S. 


It was the important and interesting results recorded in this volume that induced the Government to send out the great Expedition 
now launched under the scientific guidance of Dr. Wyville Thomson, which is spoken of as‘ the most important surveying expedition 
which has ever sailed from any country. 


CONTENTS :— 
Cuap. I.—Introduction. Cuap. VI.—Deep-sea Dredging. 
»  11—The Cruise of the Lightning. VII.—Deep-sea Temperature. 
»  11I.—The Cruises of the Porcupine. VIII.—The Gulf-stream. 
» W— (continued). IX.—The Deep-sea Fauna. 
»  V.—Deep-sea Sounding, »  %.—The Continuity of the Chalk, 


Second Edition, in imperial 8vo, cloth, extra gilt, price 315. 6¢., Illustrated by Eleven Coloured Plates 
and 455 Woodcuts, in a few days, 


THE FORCES OF NATURE: 
A POPULAR INTRODUCTION tothe STUDY of PHYSICAL PHENOMENA, 
By AMEDEE GUILLEMIN. 


Translated from the French by Mrs.) NORMAN LOCKYER, and Edited, with Additions and Notes, by 


J. NORMAN LOCKYER, F.RS. 


CONTENTS. 


Book I. Gravity.—Book II. Sound.—Book III. Light.—Book IV. Heat.—Book V. Magnetism.—Book VI. 
The Electric Light.—Book VII. Atmospheric Meteors. 


“Translator and editor have done justice to their trust. The text has all the force and flow of original writing, combining 
faithfulness to the author’s meaning with purity and independence with regard to idiom ; while the technical precision and accuracy 
pervading the work throughout speak of the watchful editorial supervision which has been given to every scientific detail. Nothing 
can well exceed the clearness and delicacy of the illustrative woodcuts borrowed from the French edition, or the purity and 
chromatic truth of the coloured plates. Altogether the work may be said to have no parallel, either in point of fulness or attrac- 
tion, as a popular manual of physical science. . . . . Whatwe feel, however, bound to say, and what we say with pleasure, 
_ that among works of its class no publication can stand comparison with it either in literary completeness or in artistic grace.” — 

urday Review. 


MACMILLAN & CO., London. 
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THE ZOOLOGIST. 
A MONTHLY JOURNAL OF NATURAL HISTORY. 
Conducted by Epnwarp Newman, F.L.S. F.Z.S. &c. 

The Zoologist was established in 1843 to record and preserve observations 
on subjects similar to those treated of in White’s ‘* Natural History of Sel- 
borne,” and the success which has attended it is sufficient proof that its plan 
is acceptable to “ out-of-door naturalists ;” those who delight in observing 
the manners, habits, the private lives, the migrations, movements, nests, 
young and food of animals. It contains original papers and records of facts 
relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, together with 
notices of recent works on every branch of Natural History. The editor 
has been assisted by more than two hundred of our very zoologists. 


Published on the First of every Month. 
PRICE ONE SHILLING. 
JOHN VAN VOORST, 1, Paternoster Row. 


THE BREWERS’ GUARDIAN: 


A fortnightly paper devoted to the Protection of Brewers’ Interests in Licensing 
Legal, and Parliamentary matters. 
Review OF THE MALT AND Hop TRADES ; AND WINE AND SptriT TRADES 
ECORD. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 

“‘TheBrewers Guardian” is published on the Evenings of every alternate 
Monday, and is the only journal officially connected with brewing interests 

Subscription, 16s. 6d. per annum, post free; Single Copies, 1s.each. Re~ 
gistered for Transmission Abroad. 


Offices—5, Bond Court, Walbrook, London E.C. 


“NATURE.” 
Subscriptions payable in advance, from any date, are as 


follows :— 
& 
Post Office Orders to be made payable to MACMILLAN & Co, 


HOLLOWAY’S PILLS.—This purifying 
and regulating medicine should occasionally be had recourse to during 
foggy. cold, and wet weather. These Pills are the best preventatives 
of hoarseness, sore throat, diptheria, pleurisy, and asthma, and are sure 
remedies for congestion,br onchjitis, and inflammation. A moderate 
attention to the directions >! round each box will enable every in- 
valid to take the Pills in the most advantageous manner ; they will 
there be taught the proper doses and the circumstances under which 
these must be increased or diminished. Holloway’s Pills act as altera- 
tives, aperients, and tonics; a simple cold or catarrh thoughtless! 
neglected, too frequently creates a future of imminent danger, whi 
these Pills, aided by persevering use of Ho!loway’s Ointment on the 
surface, would avert. 


3 “*A most delicious and valuable article.” 
Standard. 
It is the very finest Cocoa ever offered 
to the public.” —Co Circular. 
As a delicious, refreshing, and nourishing be e, with delicate flavour 


and fine aroma, it certainly surpasses anything that yet been offered to 
the public. ’"—ZLondon Mirvor. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive i tion in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn round the body, while the requisite 
resisting power is eugene by the MOC-MAIN PAD and 


JAMES WOOLLEY, SONS, & Co, 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS, 


For Lecture and Class Demonstration, Laboratory Instruction, &c, 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study, 
Price Lists on Application. 


M. JACKSON, 


(Son of J. B. Jackson, of the late Firm of Jackson and Townson, 
MANUFACTURER AND IMPORTER OF 


SCIENTIFIC APPARATUS & PURE CHEMICALS 


65, BARBICAN, LONDON, E.C. 


EVERY REQUISITE FOR THE FITTING UP OF CHEMICAL, 
METALLURGICAL, AND PHYSICAL LABORATORIES, 


Sets of Scientific Apparatus of Every Description trom 
7s. 6d. to £10 10s. 
Price Lists, Post FREE, ON APPLICATION. 


Orders amounting to £2 and upwards delivered free to any Railway 
Station in and Wales. 


CHANGE OF PUBLISHERS. 
On the rst of every Month, pp. 32, 8vo, with at least One Plate, 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN, 


Edited by Henry Trimen, M.B, F.L.S., British Museum, assisted by 
J. G. Baxer, F.L.S., Royal Herbarium, Kew. 


Subscriptions for 1873 (1as. To free in the United Kingdom) Fg 
advance to the —* essrs. Ranken and Co., ey | ouse, St, 
Mary-le-Strand, don, W.C., of whom may be obtained the volume for 
1 72 (price 16s. 6¢. bound in cloth) : also covers for the volume (price 1s.), 
and back numbers. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 


Edited by Jonn ALGERNON CLARKE, Secretary to the Central Chamber of 
Agriculture, 
Devotes special attention to the discussions and proceedings of the Cham- 
bers of Agriculture of Great Britain (whieh now number upwards of 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Jo , which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3¢., or prepaid, 15s. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


* THE GARDEN,” 
A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by Witt1am Rosinson, F.L.S., Authorof 
“* Hardy Flowers,” ‘Alpine Flowers for English Gardens,” ‘‘ The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
of Gardening are contributors to its pages. 


PATENT LEVER, fitting with so much ease an 

that it cannot be detected, and may be worn —_—. sleep. A 

descriptive circular may be had, and the Truss (which cannot 

fail to fit) forwarded by post, on the circumference of the body, 

2 inches below the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piccadilly. 


Price of a single Truss, 16s., 215., 26s, 6d., and 315. 6d. 
» Double ,, 31s 6d., 428., and 525. 6d. 
» Umbilical 42s. and 52s. 6d. 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Sprains, &c They are porous, light in texture, and inexpensive, and drawn 
en over an ordinary stocking. Price 4s. 6d., 78. 6d., 105., 16s. each 
Postage free 


JOHN WHITE, Manutacturer, 228, Piccadilly, London, 


TOADE many, 


The following are some of the subjeets regularly treated of in its pages:— 


The Flower Garden. Hardy Flowers. 
Landscape ening. ‘own Gardens. 

The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 
Room and Window Gardens. The Greenhouse and 
Notes and Questions. The Household. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 


Tue GARDEN may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 4@. per copy. It may also be had direct from the Office at 5s. 
for a Quarter, gs. 9@. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance ; and in Monthly Parts. Specimen Copies (post-free), iad 


37, Southampton Street, Covent Garden, W.C. 
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CLARENDON PRESS PUBLICATIONS. 


A TREATISE on ELECTRICITY and MAGNETISM. By J. C. Maxwell, M.A., 


F.R.S., Professor of Experimental Physics in the University of Cambridge. 2 vols. 8vo. [Nearly ready. 
ELEMENTS of NATURAL PHILOSOPHY. By Prof. Sir William Thomson, F.R.S., 
and Prof. P. G. TAIT. Part I. 8vo. 9s. [This day. 


The GEOLOGY of the VALLEY of the THAMES. By John Phillips, M.A., F.R.S. 

Professor of Geology in the University of Oxford. With Coloured Map and Numerous illustrations, 8vo, 215. 

“ Tt does not often fall.to our lot to open a book devoted to Science, and to derive from it the large amount of pleasure, and at 
the same time of real instruction which we have found in the pages of this volume.” —Athencum. 

‘‘ We believe that the book will remain for a very long time the standard work on geology of the secondary period.” —Pa/ 
Mall Gazette. 


VESUVIUS. By Professor Phillips. With numerous Maps and Illustrations. Crown 
8vo, 10s. 6d. 
‘‘ Professor Phillips has undertaken to give an authentic history of Vesuvius from the days of Crassus to the end of 1868, and to 
explain the phenomena of the burning mountain according to the laws of a rigid induction. His plan has been successfully carried 
out, and has resulted in a work of high value.”—Pal/ Mall Gazette. 


DESCRIPTIVE ASTRONOMY. A Handbook for the General Reader, and also for 
ractical Observatory work, With 224 Illustrations and numerous Tables. By G. F. CHAMBERS, F.R.A.S., Barrister-at- 
ey Demy 8vo, cloth, 856 pp., price 21s. 


CHEMISTRY FOR STUDENTS. By A. W. Williamson, Phil. Doc., Professor of 

Chemistry, University College, London. New Edition, with Solutions. Extra fcap. 8vo. Cloth, price 8s. 6d. 

‘* A too rare example of what a good elementary text-book in any science ought to be: the language brief, simple, exact ; the 
arrangement logical, developing in lucid order principles from facts, and keeping theory always dependent upon observation; a 
book that keeps the reason of the student active while he strives to master details difficult but never without interest.”— 
Examiner. 


EXERCISES IN PRACTICAL CHEMISTRY. By A. G. Vernon Harcourt, M.A., 
F.R.S., Senior Student of Christ Church, and Lee’s Reader in Chemistry, and H. G. MADAN, M.A., Fellow of Queen’s 
College, Oxford. Series I., Qualitative Exercises. Crown 8vo, price 7s. 6d. Second Edition. 

“The volume is intended as a companion to the valuable and suggestive work on ‘Theoretical Chemistry,’ by Professor 
Williamson. It constitutes a complete guide to Qualitative Chemical Analysis. Ample instructions are given to the student 
at every step, and the instructions are further enforced by excellent illustrations. The first portion consists of an examination 
of the principal gases, and of the principal radicles and their salts ; whilst the second treats of the systematic analysis of a 
single salt, The Appendix contains a variety of useful tables. Many useful practical hints are dispersed throughout the 
volume, which is one worthy in every respect of a place in the Clarendon Press Series.” —Afedical Times. 


AN ELEMENTARY TREATISE ON HEAT. By Balfour Stewart, LLD., F.R.S, 


Professor Natural History in Owens College, Manchester. Extra fcap. 8vo, with numerous Woodcuts and Diagrams, 7s. 6d, 
New Edition, revised and enlarged. 


“The publication of this manual is exceedingly well-timed ; it includes within narrow limits the leading facts and principles of 
this younger-born of the Sciences, and for the mastery of the greater portion of the contents only requires ordinary intelligence on 
the part of the reader.” —Sfectator. 


FORMS OF ANIMAL LIFE. Being Outlines of Zoological Classification Based upon 
Anatomical Investigation, and Illustrated by Descriptions of Specimens and of Figures. By GEORGE ROLLESTON, 
M.D., F.R.S., Linacre Professor of Physiology, Oxford. Demy 8vo, price 16s. 


“Teacher and student alike will rejoice over this volume. It supplies us in a thorough, yet easily-mastered, manner, with a 
vast amount of precise and important information concerning the structure of all animals save man, the descriptions being drawn in 
order from every sub-kingdom and each class of the animal world.” —Spectator. 


‘fA book of the highest character and value.” —Atheneum. 


A TREATISE ON ACOUSTICS. By W. J. Donkin, F.R.S., Savilian Professor of 


Astronomy in the University of Oxford, Crown 8vo, price 7s. 6d. 


A SYSTEM OF PHYSICAL EDUCATION: Theoretical and Practical, with numerous 
Illustrations drawn by A. Macdonald, of the Oxford School of Art. By ARCHIBALD MACLAREN, The Gymnasium, 
ord. Extra fcap, 8vo, price 7s. 6d. 
_ “The work before us is one which should be in the hands of every schoolmaster and schoolmistress, It is marked in every 
line by good sense, and is so clearly written that no one can mistake its rules.” —Zancet. 


A TREATISE ON NATURAL PHILOSOPHY. By Sir William Thomson, F.R.S., 
Professor of Natural Philosophy in the University of Glasgow, and P, G. TAIT, M.A., Professor of Natural Philosophy in 
the University of Edinburgh. Volume I. [4 new Edition in the Press. 


Oxford: Printed at the Clarendon Press, and published by MACMILLAN & CO., London, 
Publishers to the University. 
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SCIENTIFIC PUBLICATIONS. 


THE BEGINNINGS ot LIFE: Being some Account of the Nature, Modes of Origin, 
and ‘Transformations of Lower Organisms. By H. CHARLTON BASTIAN, M.D., F.R.S. With upwards of 100 Illus. 
trations. 2 vols, crown 8vo, 28s. 


From the Zancet.—‘* We commenced Dr. Bastian’s luminous treatise with a strong bias in favour of the old notion of omne 
vivum ex ovo. We close it feeling that he has a/most persuaded us to believe in spontaneous generation. . . . We cordially 
recommend the volumes to our readers as presenting by far the fullest exposition of the doctrines of spontaneous generation, that 
are been published, and as containing views that will undoubtedly exercise a powerful influence on many departments of 

iology.’ 


THE MODES of ORIGIN of the LOWEST ORGANISMS: Including a Discussion of 
the Experiments of M. Pasteur, and a Reply to some Statements by Professors Huxley and Tyndall. By H. CHARLTON 
BASTIAN, M.D., F.R.S. Crown 8vo, 4s. 6d. 


ON the GENESIS of SPECIES. By St. George Mivart, F.R.S. Second Edition, to 
which Notes have been added in reference and reply to Darwin’s ‘‘ Descent of Man.” With numerous Illustrations. Crown 
8vo, 9s. 

‘*In no work in the English language has this great controversy been treated at once with the same broad and vigorous grasp 
of facts, and the same liberal and candid temper.”—Saturday Review. 


CONTRIBUTIONS to the THEORY of NATURAL SELECTION. By A. Russel 
WALLACE. A Series of Essays. Second Edition, with Corrections and Additions, Crown 8vo, 8s. 6d. 


«Of Mr. Wallace and his many contributions to philosophical biology it is not easy to speak without enthusiasm ; for, putting 
aside their great merits, he, throughout his writings, with a modesty as rare as I believe it to be unconscious, forgets his own 
unquestioned claim to the honour of having originated, independently of Mr. Darwin, the theories which he so ably defends.”— 
Dr. Hooker's Address to the British Association. 


FORCE and NATURE: ATTRACTION and REPULSION. The Radical Principles 
of wg 4 graphically discussed in their Relations to Physical and Morphological Development. By C. F. WINSLOW, 
M.D. 8vo, 145. 


HABIT and INTELLIGENCE, in CONNECTION with the LAWS of MATTER and 
Force. A Series of Scientific Essays. By J. J. MURPHY. 2 vols. 8vo, 16s, 


THE GEOLOGY and ZOOLOGY of ABYSSINIA. By W.J. Blanford. With Coloured 
Illustrations and Geological Map. 8vo, 21s. 


*« An Account of the Geological and Zoological Observations made by the Author in Abyssinia when accompanying the British 
Army on its March to Magdala in 1868.” 


ACADIAN GEOLOGY. The Geologic Structure, Organic Remains, and Mineral Re- 
sources of Nova Scotia, New Brunswick, and Prince Edward Island. By J. W. DAWSON, LL.D., F.R.S., Principal of 
McGill College, Montreal. Second Edition, Revised and Enlarged, with Geological Map and numerous Illustrations. 
8vo, 18s. 


THE SCENERY of SCOTLAND, Viewed in Connection with its Physical Geography. 
By A. GEIKIE, LL.D., F.R.S., Murchison-Professor of Geology and Mineralogy in the University of Edinburgh. With 
Illustrations and Geological Map. Crown Svo, Ios. 6d. 


PREHISTORIC ANNALS of SCOTLAND. By Daniel Wilson, LL.D., Professor of 
History and English Literature in University College, Toronto. New Edition, with numerous Illustrations. 2 vols. 8vo, 36s: 


PREHISTORIC MAN. Researches into the Origin of Civilisation in the Old and the 
New World. By Prof. DANIEL WILSON. New Edition, revised, with numerous Illustrations. 8vo, 21s. 


METEORGRAPHICA, or METHODS of MAPPING the WEATHER. By Francis 
GALTON, F.R.S. Illustrated by upwards of 600 Printed Lithographic Diagrams. 4to, 9s. 


ON A METHOD of PREDICTING by GRAPHICAL CONSTRUCTION OCCULTA- 
tions ®f Stars by the Moon, and Solar Eclipses for any given Place. Together with more rigorous Methods for the Acct 
rate Calculation of Longitude, By F.C. PENROSE, F.R.A.S. With Charts and Tables, &c. 4to, 12s. 


MACMILLAN & CO., London. 


ey 


“A sm 
Spectator 


| 
| 
4 PR 
! 
| 
i! 
| 
4 
LES 
POF 
trat 
Edi 
The s 
Observa 
observa: 
ELE 
“The 
LES: 
—Wi 
New 
“Wel, 
as that of 
LES: 
TRY 
With 
= 
q 
i 


rancis 


[LTA- 
he Accu 


‘Mar. 6, 1873] NATURE Ixxxiii 


MACMILLAN & CO.S SCIENCE PRIMERS 
FOR ELEMENTARY SCHOOLS. 


Under the joint Editorship of PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART, 


“4 method admirably suited to attract the interest and attention of young scholars. They are wonderfully clear and lucid in their 
instructions, simple in style, and admirable in plan.” EDUCATIONAL TIMES. 


NEW VOLUME FUST PUBLISHED, 
PRIMER OF PHYSICAL GEOGRAPHY. By Archibald Geikie, LL.D., F.R.S., 


Murchison-Professor of Geology and Mineralogy in the University of Edinburgh. With numerous Illustrations, r8mo, cloth, rs, 


PRIMERS ALREADY PUBLISHED. PRIMERS IN PREPARATION, 


PRIMER OF CHEMISTRY. By Hi. E. INTRODUCTORY. By Professor Huxley, 
ROSCOE, F.R.S., Professor of Chemistry in Owens College, Manches- | PRIMER OF GEOLOGY. By Professor 
ter. Second Edition, x18mo, cloth, rs. GEIKIE, F.R.S. : 


PRIMER OF BOTANY. By Dr. Hooker, 
PRIMER OF PHYSICS. By BALFOUR C.B., F.R.S. 


STEWART, F.R.S., Professor of Natural Philosophy in Owens Col- | PRIMER OF ASTRONOMY. By J. N. 
lege, Manchester. Second Edition. 18mo, cloth, 1s. LOCKYER, F.R.S. 


MACMILLAN AND COS SCIENTIFIC 
CLASS BOOKS. 


NEW VOLUME FUST PUBLISHED. 
LESSONS IN ELEMENTARY ANATOMY. By St. George Mivart, F.R.S., Lec- 


turer in Comparative Anatomy at St, Mary’s Hospital. With upwards of 409 Illustrations, 18mo, 6s, 6d. [This day. 


VOLUMES ALREADY PUBLISHED, 
POPULAR ASTRONOMY.—With Illus-|; ELEMENTARY LESSONS in LOGIC 


trations, By Sir G. B. AIRY, K.C.B., Astronomer Royal. New DEDUCTIVE and INDUCTIVE.—By Professor JEVONS. Witheo- 
Edition. 18mo, 4s. 6d. ious Questions and E ples, and a Vocabulary of Logical Terms, 
The speciality of this work is the direct reference of every step to the ew Edition. 18mo, 3s. 6d. 


Observato: i i : 

pi and the full description of the methods and instruments of | [, 6 SSONS in ELEMENT ARY PHYSI- 

OLOGY.—With Numerous Illustrations, By Professor HUXLEY, 

F.R.S. New Edition. 18mo, 4s. 6d. 

ELEMENTARY LESSONS in ASTRO- ** Asmall book ; but pure gold throughout. There is not a waste sentenee 
NOMY.—By J. NORMAN LOCKYER, F.R.S., with Coloured | or a superfluous word, and yet it is all clear as daylight.”—Guardian. 

Diagram of the Spectra of the Sun, Stars, and Nebulz, and numerous QUESTIONS on the SAME, rs. 62. 


Illustrations. New Edition. 18mo, ss. 6d. POLITICAL ECONOMY for BEGIN- 


“The book i oa 
book is full, clear, and sound.” —A thenaum, NERS.—By MILLICENT GARRETT FAWCETT. With Ques- 
QUESTIONS on the SAME. 1s. 6d. tions. New Edition. 18mo, 2s. 64. 


LESSONS in ELEMENTARY BOTANY. LESSONS in ELEMENTARY PHYSICS. 


—By BALFOUR STEWART, F.R.S, Professor of Natural Philosophy 


—With numerous Illustrations. By Professor OLIVER, F.R.S., F.L.S. in Owens College, Manchester. With Coloured Diagram and numerous 
New Edition, 18mo, 45. 6d. Illustrations. New Edition. 18mo, 4s. 6d. 
aan know of no work so well suited to direct the botanical pupil’s efforts “The beau ideal of a scientific class-book, clear, te, and thorough.” 
t of Professor Oliver.”—Natural History Review, —Educational Times. 


OWENS COLLEGE JUNIOR COURSE 
LESSONS in ELEMENTARY CHEMIS.- OF PRACTICAL CHEMISTRY. ° By F. JONES, Chemical Master 


TRY, INORGANi¢c ; et ROSCOE in the Grammar School, Manchester. With Preface by Prof. Roscoz, 

numerous and of the F.R.S. 18mo, 2s. 6d. [This day. 

* ‘ELEMENTARY LESSONS IN_ PHY- 
‘ small, con.nact, carefully elaborated, and well-arranged manual.”— | SICAL GEOGRAPHY. By Professor GEIKIE, F.R.S. 

ipectator. (Preparing. 


OTHER VOLUMES OF THE SERIES IN PREPARATION. 


MACMILLAN AND CO.,, London, 
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NATURE 


Now ready, Second Edition, much enlarged, square 8vo, price 16s. 


A MANUAL 


METALLURGY, 


ILLUSTRATED BY 100 ENGRAVINGS, 
BY 


GEORGE HOGARTH MAKINS, 


M.R.C.S., F.C.S., 


LATE ONE OF THE ASSAYERS AND REFEREE TO THE BANK OF ENGLAND. 


ELLIS AND WHITE, 


29, New Stree 


SCHOOL OF CHEMISTRY, 


20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
DrrecteD sy ARTHUR VACHER. 


ROYAL COUNCIL _OF EDUCATION.— 
The Laboratory and Class-roo f Berners College are open for 
Pupils EVERY. DAY and EVEN ING. The subjects of the above 
Examinations can be studied either Privately or in Fees 
moderate. Analyses and investigations conducted.—. pply to Prof. 
V. GARDNER. F.E.S., F.S.A., 44, Berners Street, 


ROYAL POLYTECHNICINSTITUTION, 


REGENT STREET, W. 

LABORATORY and CLASS ROOMS are now open for ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with 
Parents Conducted. Classes are now forming in Chemistry, Physics, 
and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


FRENCH.—Conversation, Reading, Special 
Lessons on Pronunciation — Translation — Correspondence, by Dr. 
CLAUDON, Parisian, 4A}, Su Strand (oppose the Charing Cross Sta- 
tion). Dr. Claudon is M of Paris, and M.R.C.S. of England, and 
has _ ten years’ successful experience in teaching. List of references 
sent free. 


Just published, in post 8vo, price 14s. cloth, 


ROCKS CLASSIFIED and DESCRIBED. 
By BERNHARD VON COTTA. An English Edition by P. H. 
English, German, and French Synonymes), revised 


“It is certainly the finest work on lithology which has as yet been pre 
sented to British readers ; and since both Author and Translator coapeneed 
in the preparation of this edition, we have ample guarantee for its accuracy, 

accordance with the prog of g ical science.”—Popular Science 


London: LONGMANS, GREEN, & CO., Paternoster Row. 
Now ready, with Wood Engravings, Sdthagmgiin, and Chromolithographs, 
vo., 12s. 6d. 
OZONE AND ANTOZONE: their History 
and Nature. 


WHEN, 
IS OZONE OBSERVED IN THE ATMOSPHERE ? 


By CORNELIUS B. FOX, M D. M.R.C.P. Lond., 
Fellow of the British, and Member of the Scottish Meteorological Societies, 
An exhaustive treatise.” —London Medical Record. 
“ Will prove of great practical utility.”—Lancet. 
London: J. and A. CHURCHILL, New Burlington Street. 


MR. PROCTOR’S NEW WORK ON THE 


MOON, 
WITH RUTHERFURD’S PHOTOGRAPHS. 


Owing to an extension of the plan of this work the publication has been 
much delayed. The work is now expected to be ready in March, 1873, and 
Subscribers’ names will be received up to the day of publication. 

The folio volume will Rutherfurd’s Photographs, Madler’s Chart, 
Stereographic Chart, and other illustrations. 

The text will be uniform with “ Other Worlds,” and will be illustrated by 

a large number of plates. 

Price for the Two Vols: to Subscribers, £1 of 6a. ; afterwards, 4&2 25. 

For the Small Vol., with three 8vo. 123. ; afterwards, 15s. 

The small volume will be shea without photographs, to 
accompany folio volume, price ros 

A. BROTHERS, 14, 6% Ann’s Square, Manchester. 


Feap. 8vo, pp. 292, cloth, with 120 Illustrations, price 4s. 6d. 


ELEMENTARY 
By J. CLIFTON WARD, F.G.S., 
Associate of the Royal School ¢ ene of Her Majesty’s Geological 
rvey. 
** Altogether a complete and hand Manual of Geology, which 
too highly "—School Board Chronicle. 


book should be known to all elementary teachers.”—Pxé/ic 
Opinion. 


By the same Author, 


Feap. 8vo, pp. viii. and 216, cloth, with 154 Illustrations, and Lists of Appa. 
ratus and Experiments, price 3s. 62, 


ELEMENTARY NATURAL 
PHILOSOPHY. 
very good book for schools.” —Popular Science Review. 
** Science ye oan will find this work of great use to them.”—The 
National Schoolmaster. 
*,* Glossaries of Scientific Terms are given at the end of each volume. 


London: TRUBNER & CO., 8 and 60, Paternoster Row. 


In the Press. 
TEXT-BOOK OF PRACTICAL 


PHYSIOLOGY, 
By WILLIAM RUTHERFORD, M.D. 


Professor of Physiology, King’s College, and Royal Institution. 
Part 1.—Practical Histology ; Ra How to Work with the Microscope. 
Part 2.—Experimental siol 
Part 3.—Practical, Physiologi and Pathological Chemistry. 


SMITH, ELDER, & CO., Waterloo Place. 


NEW WORK BY PRINCIPAL DAWSON, OF MONTREAL. 
Now ready, in crown 8vo, price 7s, 64., cloth, 
With Twenty Illustrations, 
THE STORY OF 


THE EARTH AND MAN. 
By J. W. DAWSON, LL.D. F.R.S. F.G.S.. 


Principal and Vice-Chancellor of M‘Gill Montreal, Avthor o 
Archaia,” “ Acadian Geology, 


London: HODDER & STOUGHTON, 27 pan 31, Paternoster-row. 


NEWMAN’S ENTOMOLOGIST, 
A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS. 
Conducted by Epwarp Newman, F.L.S. F.Z.S. &c., 
Late Presid f the E logical Society. 

The objects of the Entomologist are to give every information about In- 
sects ; more especially to work out the history of those which attack Fruit 
and Forest Trees, Vegetables, Root and Seed Crops, Greenhouse and 
den Plants, with a view to suggesting remedies. otes, Observations, and 
Queries on har 2 branch of the Science are solicited. ‘Tv preserve a com 
tinuous record of the occurrence of rarities. To improve collections by 
offering a ready medium for the exchange of speciaiens. 

Published on the First of «very Month. 
PRICE SIXPENCE. 


SIMPKIN, MARSHALL, and Co , Stationers’ Hall Court. 


*.* Subscriptions for one year, a free, > ¢ Shillings, posts in advance 
to Edward Newman, 9, D. reet, B t by 
| the year removes the of irregular delivery by provia- 
cial 


by Chan, Tamen, 7 Bread Street Hill, im the of Lon and published by Macmitian & Co. 
at the Office, 38, Bicecker Street, N New’ You March 6, 


(Mar, 6, 1873 
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A WEEKLY ILLUSTRATE 


D JOURNAL OF SCIENCE. 


“* To the solid grouna 
Of Nature trusts the mind which builds for aye.’”—WorvswoRTH 


No. 176, VOL. 7] THURSDAY, M 


ARCH 13, 1873 


Registered as a Newspaper at the General Post Office. 


[All Rights are Reserved. 


ANTHROPOLOGICAL INSTITUTE of 
GREAT BRITAIN and IRELAND, 4, St. Martin’s Place, Trafalgar 
Square. Tuesday, the 18th inst., at 8 o'clock p.m. 

Papers to be read :— 


1.—‘‘ Theories regarding Intellect and Instinct.” 
2.--“The Concurrent Contemporaneous Progress of Renovation and 
Waste.” By George Harris, Esq. F.S.A. 


J. FRED. COLLINGWOOD, Secretary. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, Langham Place, each SUNDAY 
AFTERNOON at Four precisely Sunday, March 16.—Mrs. Faw- 
cett on ‘‘The Education of Women.” Members’ Annual Subscrip- 
tion, £1. Payment at the Door—One Penny, Sixpence, and (reserved 
seats) One Shilling. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
DirecreD By ARTHUR VACHER. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory 
Pupils EVERY DAY and EVENING. 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


ROYAL POLYTECHNICINSTITUTION, 


REGENT STREET, W. 

LABORATORY and CLASS ROOMS are now open for ANMMWSES. 
Pupils ana Class and Private Studies. Investigations connected with 
Patents Conducred. Classes are now forming in Chemistry, Physics, 
and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


FRENCH.—Conversation, Reading, Special | 


Lessons on Pronunciation — Translation — Correspondence, by Dr. 

CLAUDON, Parisian, 435 Strand (opposite the Charing Cross Sta- 

tion). Dr. Claudon is M.D. of Paris, and M.R.C.S. of England, and 

per ten years’ successful experience in teaching. List of references 
ree, 


BRITISH EGGS, BIRDS, AND INSECTS. 
MR. J.C. STEVENS has received Instruc- 


tions to SELL by AUCTION, at his great room, 38, King Street, 
Covent Garden, on Thursday, March 13th, and following day. at half- 
past 12 precisely, without reserve, an important Collection of British 
Eggs, Bird Skins, and Insects. The eggs are all recent specimens, | 
‘own with one hole, and all well authenticated, and the insects are in 
fine and perfect preservation. Also a few foreign and some corked | 
xes. On view the morning of sale, and catalogues had. , 


and Class-rooms of Berners College are open for | 
The subjects of the above 


E. DENT &CO, 


61, STRAND, AND 34, ROYAL EXCHANGE, LONDON. 


MANUFACTURERS OF 
Chronometers, Watches, Astronomical and 
Turret Clocks, Dipleidoscopes, Azimuth 
and Ships’ Compasses, &c., 


To Her Majesty, and H.R.H. the Prince of Wales. 
Makers of the GREAT CLOCK of the Houses of Parhament, 


AND OF THE NEW 


STANDARD CLOCK of the Royal Observatory, Greenwich. 
Price Lists “on application. 


E. DENT & CO, 61, Strand, and 34’and 35, Royal Exchange 
| (FACTORY : SAVOY STREET,) LONDON. 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


WAREHOUSE and SHOW-ROOMS, 
t, MARKET PLACE, AND ST. MARY’S GATE, MANCHESTER 


Every Description of Apparatus, Bottles, Pure and Commercial 
Chemicals, &c. 


NEW AND REVISED PRICE LISTS FREE BY POST ON 
APPLICATION. 


| 

| Orders exceeding 4os. in value delivered free to auy Railway Station in 
England. 


TISLEY AND SPILLER, 
OPTICIANS & SCIENTIFIG INSTRUMENT 


MAKERS, 
172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum), 


HAVE OPENED the above premises for the Manufacture 
and Sale of Philosophical Apparatus, with the most modern 
Improvements in Electricity, Magnetism, Spectrum Analysis, &c. 
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NEW BOOKS. 


CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 
and English Literature in University College, Toronto. 8vo, ros. 6d. [ This day, 


A SECOND SERIES OF HISTORICAL ESSAYS. By E. A. Freeman, M.A. D.C.L., 
late Fellow of Trinity College, Oxford. 8vo, ros. 6d. [ This day, 
ConTEnts :—“ Ancient Greece and Medizeval Italy ;” “ Mr. Gladstone’s Homer and the Homeric Ages ;” “ The Historians 


of Athens ;” “The Athenian Democracy ;” “ Alexander the Great ;” “Greece during the Macedonian Period ;” “ Mommsen’s 
History of Rome ;” “ Lucius Cornelius Sulla;” “The Flavian Cesars.” (First SERIES, SECOND EDITION, 8vo, 10s. 6d.) 


OLD-FASHIONED ETHICS, and COMMON-SENSE METAPHYSICS, with some of 
their Applications. By W. T. THORNTON, Author of “A Treatise on Labour.” 8vo, 10s. 6d. [This day. 


ConTENnTs :—I. Ante-Utilitarianism. II. History’s Scientific Pretensions. III. David Hume as a Metaphysician. IV 
Huxleyism. V. Recent Phases of Scientific Atheism. VI. Limits of Demonstrable Theism. 


STUDIES IN THE HISTORY OF THE RENAISSANCE. By Walter H. Pater, 
M.A., Fellow of Brasenose College, Oxford. Crown 8vo, 75, 6¢. * [Zhis day. 


PROFESSOR HUXLEY’S CRITIQUES AND ADDRESSES. In the Press. 
(By the same Author, LAY SERMONS, ADDRESSES, and REVIEWS. New and Cheaper Edition. Crown 8vo, 75. 6d, 


THE INTELLECTUAL LIFE. By P. G. Hamerton. 


[ Shortly. 

SIR WILLIAM THOMSON’S PAPERS ON ELECTROSTATICS and MAGNETISM, 
Reprinted. With Illustrations. 8vo, 14s. {This day. 

THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of ‘“ Habit and 
Intelligence.” 8vo, 145. [ Zhis day. 
THE MYSTERY OF MATTER; and other Essays. By the Rev. J. A. oon. 
ortly. 

THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 
By EDWARD CLODD, F.R.A.S. Crown 8vo. [/mmediately. 


THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M.A., Fellow of St. Peter’s 
College, Cambridge. Crown 8vo, 3s. 6d. [ This day. 


UNIVERSITY OARS. Being a Critical Inquiry into the After Health of the Men who 
rowed in the Oxford and Cambridge Boat Race from the year 1829 to 1869; based on the personal Experience of the 
Rowers themselves. By JOHN ED. MORGAN, M.D. M.A. Oxon., F.R.C.P., late Captain of the John + (Col. 
Univ.), Physician to the Manchester Royal Infirmary, Author of ‘‘ Deterioration of Race,” &c. [Next week. 


PROFESSOR HULL’S TREATISE ON BUILDING AND ORNAMENTAL 
STONES of GREAT BRITAIN and FOREIGN COUNTRIES, arranged according to their Geological Distribution 
and Mineral Characters With Illustrations of their Applicationin Ancient and Modern Structures, By E. HULL, M.A. 
F.R.S., Professor of Geology in the Royal College of Science, Dublin. 8vo, 12s. [ Zi«s day. 


THIRD EDITION. THE SPECTRUM ANALYSIS. A Series of Lectures by Pro- 
fessor ROSCOE, F.R.S. With Appendices, Engravings, Maps, and Chromolithographs. Medium 8vo, OO rain 
MICHAEL FARADAY. By J.H. Gladstone, Ph.D. F.R.S. 


ConTENTs :—The Story of his Life—Study of his Character—Fruits of his Experience—His Method of Working—The 
Value of his Discoveries. New Edition, with Portrait engraved by Jeens from Photograph by John Watkins. Crown 8vo, 
4. 6d, (India Proots of Portrait, 5s.) day. 


WORDS AND PLACES; or, Etymological Illustrations of History, Ethnology, and 


Geography. Bythe Rev. ISAAC TAYLOR. Third Edition, revised and compressed. With Maps. Globe we a 
[This day. 


MACMILLAN & CO., London. 
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CLARENDON PRESS PUBLICATIONS. 


A TREATISE on ELECTRICITY and MAGNETISM. By J. C. Maxwell, M.A., 


F.R.S., Professor of Experimental Physics in the University of Cambridge. 2 vols. 8vo. [Nearly ready. 
ELEMENTS of NATURAL PHILOSOPHY. By Prof. Sir William Thomson, F.R.S., 
and Prof. P. G. TAIT. Part I. 8vo. gs. [This day, 


The GEOLOGY of the VALLEY of the THAMES. By John Phillips, M.A., F.R.S. 

Professor of Geology in the University of Oxford. With Coloured Map and Numerous illustrations. 8vo, 215. 

“ It does not often fall to our lot to open a book devoted to Science, and to derive from it the large amount of pleasure, and at 
the same time of real instruction which we have found in the pages of this volume.” —4/h@eum. 

“ We believe that the book will remain for a very long time the standard work on geology of the secondary period.” — Pal 
Mail Gazette. 


VESUVIUS. By Professor Phillips. With numerous Maps and Illustrations. Crown 
8vo, 10s. 6d. 
“ Professor Phillips has undertaken to give an authentic history of Vesuvius from the days of Crassus to the end of 1868, and to 


explain the phenomena of the burning mountain according to the laws of a rigid induction. His plan has been successfully carried 
out, and has resulted in a work of high value.’”—/Pad/ Mall Gazette. 


DESCRIPTIVE ASTRONOMY. A Handbook for the General Reader, and also for 
ractical Observatory work, With 224 Illustrations and numerous Tables. By G. F. CHAMBERS, F.R.A.S., Barrister-at- 
w. Demy 8vo, cloth, 856 pp., price 21s. 


CHEMISTRY FOR STUDENTS. By A. W. Williamson, Phil. Doc., Professor of 
Chemistry, University College, London. New Edition, with Solutions. Extra fcap. 8vo. Cloth, price 8s. 6d. 
‘« A too rare example of what a good elementary text-book in any science ought to be: the language brief, simple, exact ; the 
ement logical, developing in lucid order principles from facts, and keeping theory always dependent upon observation; a 
book that keeps the reason of the student active while he strives to master details difficult but never without interest.”— 
Examiner, 


EXERCISES IN PRACTICAL CHEMISTRY. By A. G. Vernon Harcourt, M.A., 
F.R.S., Senior Student of Christ Church, and Lee’s Reader in Chemistry, and H. G. MADAN, M.A., Fellow of Queen’s 
College, Oxford. Series I., Qualitative Exercises. Crown 8vo, price 7s. 6¢. Second Edition. 

“The volume is intended as a companion to the valuable and suggestive work on ‘Theoretical Chemistry,’ by Professor 
Williamson. It constitutes a complete guide to Qualitative Chemical Analysis, Ample instructions are given to the student 
at every step, and the instructions are further enforced by excellent illustrations. The first portion consists of an examination 
of the principal gases, and of the principal radicles and their salts; whilst the second treats of the systematic analysis of a 
single salt. The Appendix contains a variety of useful tables. Many useful practical hints are dispersed throughout the 
volume, which is one worthy in every respect of a place in the Clarendon Press Series.” —Medical Times. 


AN ELEMENTARY TREATISE ON HEAT. By Balfour Stewart, LLD., F.R.S, 
Professor Natural History in Owens College, Manchester. Extra fcap. 8vo, with numerous Woodcuts and Diagrams, 7s. 6d, 
New Edition, revised and enlarged. 


“The publication of this manual is exceedingly well-timed ; it includes within narrow limits the leading facts and principles of 
this younger-born of the Sciences, and for the mastery of the greater portion of the contents only requires ordinary intelligence on 
the part of the reader.” —Spectator. 


FORMS OF ANIMAL LIFE. Being Outlines of Zoological Classification Based upon 
Anatomical Investigation, and Illustrated by Descriptions of Specimems and of Figuress By GEORGE ROLLESTON, 
M.D., F.R.S., Linacre Professor of Physiology, Oxford. Demy 8vo, price 16s. 


“Teacher and student alike will rejoice over this volume. It supplies us in a thorough, yet easily-mastered, manner, with a 
vast amount of precise and important information concerning the structure of all animals save man, the descriptions being drawn in 
order from every sub-kingdom and each class of the animal world.” —Spectator. 


book of the highest character and value.” —A¢heneum. 


A TREATISE. ON ACOUSTICS. By W. J. Donkin, F.R.S., Savilian Professor of 
Astronomy in the University of Oxford. Crown 8vo, price 75. 6d. 


A SYSTEM OF PHYSICAL EDUCATION: Theoretical and Practical, with numerous 
Illustrations drawn by A. Macdonald, of the Oxford School of Art. By ARCHIBALD MACLAREN, The Gymnasium, 
Oxford. Extra fcap, 8vo, price 7s. 6d. 

_ “The work before us is one which should be in the hands of every schoolmaster and schoolmistress. It is marked in every 

line by good sense, and is so clearly written that no one can mistake its rules.” —Zancet. 


A TREATISE ON NATURAL PHILOSOPHY. By Sir William Thomson, F.R.S., 
Professor of Natural Philosophy in the University of Glasgow, and P, G. TAIT, M.A., Professor of Natural Philosophy in 
the University of Edinburgh. Volume I. [4 new Edition in the Press. 


xtord: Printed at the Clarendon Press, and published by MACMILLAN & CO., London, 
Publishers to the University. 


1873 
tory 
lay. 
day. | 
1e of 
day. au 
ater, 
day. 
s. Od, | 
= 
i 
SM, 
aay. | F 
and 
day. : 
rtly. q 
mes. 
tely. Z 
who 
of the | 
(Col. 
2 
bution | 
M.A. | 
day. 
»| | 
ly 215. 
day. 
—The 
1 
and 
aa 


lxxxviii 


WATURE 


(Mar. 13, 1873 


MR. PROCTOR’S NEW WORK ON THE 
MOON, 
WITH RUTHERFURD’S PHOTOGRAPHS. 


Owing to an extension of the plan of this work the publication has been 
much delayed. The work is now expected to be ready in March, 1873, and 
Subscribers’ names will be received up to the day of publication. 

The folio volume will contain Rutherfurd’s Photographs, Madler’s Chart, 
Stereographic Chart, and other illustrations. 

The text will be uniform with “ Other Worlds,” and will be illustrated by 
a large number of plates. 

Price for the Two Vols: to Subscribers, £1 11s. 6d. ; afterwards, £2 2:5. 

For the Small Vol., with three 8vo. ogee > hs: 125. ; afterwards, rss. 

The small volume will afterwards published without photographs, to 
aecompany folio volume, Fo 10s. 6d. 

A. BROTHERS, 14, St. Ann’s Square, Manchester. 


JAMES WOOLLEY, SONS, & CO. 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS, 


For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study. 
Price Lists on Applicatien. 


M. JACKSON, 


(Son of J. B. Jackson, of the late Firm of Jackson and Townson, 
MANUFACTURER AND IMPORTER OF 


SCIENTIFIC APPARATUS & PURE CHEMICALS 


65, BARBICAN, LONDON, E£.C. 


£VERY REQUISITE FOR THE FITTING UP OF CHEMICAL, 
METALLURGICAL, AND PHYSICAL LABORATORIES. 


Sets of Scientific Apparatus of Every Description trom 
7s. 6d. to £10 10s. 
Price Lists, Post FREE, ON APPLICATION. 


Orders amounting to £2 and upwards delivered free to any Railway 
Station in England and Wales. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 


Edited by Jonn ALGeRNon CLarkg, Secretary to the Central Chamber of 
Agriculture, 


Devotes special attention to the di and p dings of the Cham- 
bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3¢., or prepaid, 15s. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


Fcap. 8vo, pp. 29, cloth, with 120 Illustrations, price 4s. 6d, 


ELEMENTARY GEOLOGY 
By J. CLIFTON WARD, F.G.S., 
Associate of the Royal School of Mines ; of Her Majesty’s Geological 
Survey. 
** Altogether a complete and handy Manual of Geo ich cannot 
too highly commended. ”"—Schoo/ Chronicle. be 


“*The book should be known to all el nta bs : 
Opinion. 


By the same Author, 
Feap. 8vo, pp. viii. and 216, cloth, with 154 Illustrations, and Lists of Appa. 
6d. 


ratus and Experiments, price 3s. 6d., 
ELEMENTARY NATURAL 
PHILOSOPHY. 


‘*A very good book for schools,”—Popular Science Review, 
ay, aoience teachers will find this work of great use to them.”—Tiy 


*,* Glossaries of Scientific Terms are given at the end of ezch volume, 
London: TRUBNER & CO., 8 and 60, Paternoster Row. 


NEW WORK BY PRINCIPAL DAWSON OF MONTREAL. 
Now ready, in crown 8vo, price 7s. 6d., cloth, 
With Twenty Illustrations, 
THE STORY OF 
THE EARTH AND MAN. 
By J. W. DAWSON, LL.D. F.R.S. F.G.S.. 


Principal and Vice-Chancellor of M‘Gill University, Montreal, Author ot 
“ Archaia,” “ Acadian Geology,” &c. 


London: HODDER & STOUGHTON, 27 and 31, Paternoster-row. 


Now ready, in One Volume, 8vo, cloth extra, 304 pp. and 93 Illustrations, 

price 16s. 

NA NIA CORN UBIAZ, a Descriptive 
Essay, jllustrative of the Sepulchres and Funereal Customs of the 
Early Inhabitants of the wg | of Cornwall. By WILLIAM COPE- 
LAND BORLASE, B.A., F.S.A. 

London: LONGMANS, GREEN, & CO., Paternoster Row. 
Truro: J. R. NETHERTON. 


Demy 8vo, pp. xvi.-547, with 28 Plates, cloth, £4 4s. 


A PRACTICAL TREATISE ON PURE 
FERTILISERS, and the Chemical Conversion of Rock Guanos, 
Marlstones, Coprolites, and the Crude Phosphates of Lime and Alu- 
mina generally, into various valuable ucts. By CAMPBELL 
MORFIT, M.D. F.C.S. 


London: TRUBNER & CO., 57 and 59, Ludgate Hill. 


Just published. 
THE MECHANISM of MAN, being the 


first volume of a ular Introduction to Mertal Philosophy and Psy- 
chology. By E ARD W. COX, Sergeant-at-Law. Price 8%. 6d, 
A remarkable book.”—Builder. ‘‘ A charming book.” —Standard. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


BRITISH FOSSILS, CRUSTACEA, 


ECHINODERMATA, RECENT SHELLS, &c. 
Collections at Half-a-Guinea, and at 1, 2, 5 Guineas and upwards, also 
single specimens of the same, Glass-caj Boxes, Tablets, Trays, and 
every requisite for the Geologist, of THOMAS D. RUSSELL, 37, Arunde 
Street, Strand, London, W C. 
Microsco Preparations from the Mollusca, Echinodermata, Forami 
nifera, &c. ot Squid, post free 13 stamps. Catalogues free. 


“THE GARDEN,” 
A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches, f 
THE GARDEN is conducted by Witt1aM Rosinson, F.L.S., Authoro 
“* Hardy Flowers,” “‘ Alpine Flowers for English Gardens,” “‘ The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de 
partment of Gardening are contributors to its pages. A 
The following are some of the subjects regularly treated of in its pages! 
The Flower Garden. ardy Flowers. 
Landscape Gardening. Town Gardens. 
The Fruit Garden. The Conservatory. 


Garden Structures. Public Gardens. 
Room and Window Gardens. The Greenhouse and 
Notes and Questions. The Household 
Market Gardening. The Wild Garden. 


Trees and Shrubs. The Kitchen Garden. 

Tue GARDEN may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 4@. per copy. It may also be had direct from the Office at 
for a Quarter, 9s. 9d. for a Half-year, and 19s. 6d. for a Year, payable in ad 
vance ; and in Monthly Parts. Specimen Copies (post-free), 4 

37, Southampton Street, Covent Garden, W.C. 
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MACMILLAN AND 


CO’S SCIENTIFIC 


CLASS BOOKS, 


NEW VOLUME $UST PUBLISHED. 


LESSONS IN ELEMENTARY ANATOMY. 


turer in Comparative Anatomy at St. Mary’s Hospital. With upwards of 409 Illustrations. 18mo, 6s, 6d. 


By St. George Mivart, F.R.S., Lec- 
(This day. 


VOLUMES ALREADY PUBLISHED. 


POPULAR ASTRONOMY.—With Illus- 
— Meenas > B. AIRY, K.C.B., Astronomer Royal. New 


The speciality of this work is the direct reference of every step to the 
Observatory, and the full description of the methods and instruments of 
observation. 


ELEMENTARY LESSONS in ASTRO- 
NOMY.—By J. NORMAN LOCKYER, F.R.S., with Coloured 
Diagram of the Spectra of the Sun, Stars, and Nebulz, and numerous 
Illustrations. New Edition. 18mo, 5s. 6d. 


“The book is full, clear, and sound.” —A ¢heneum. 
QUESTIONS on the SAME. 1s. 6d. 


LESSONS in ELEMENTARY BOTANY. 
By Professor OLIVER, F.R.S., F.L.S. 


‘We know of no work so well suited to direct the botanical pupil’s efforts 
as that of Professor Oliver.”—Natural History Review, 


LESSONS in ELEMENTARY CHEMIS.- 
TRY, INORGANIC and ORGANIC.—By_ Professor ROSCOE. 
With numerous Illustrations, and Chromo-Lithographs of the Solar 
Spectra New Edition. 18mo, 4s. 6d. 


“A small, comact, carefully elaborated, and well-arranged manual.”— 


Spectator. 


ELEMENTARY LESSONS in LOGIC 
DEDUCTIVE and INDUCTIVE.—By Professor JEVONS. Withco- 
ious Questions and Examples, and a Vocabulary of Logical Terms. 

ew Edition. 18mo, 3s. 6d. 


LESSONS in ELEMENTARY PHYSI- 
OLOGY.—With Numerous Illustrations. Bv Professor HUXLEY, 
F.R.S. New Edition. 18mo, 4s. 6d. 

“A small book ; but pure gold throughout. There is not a waste sentenee 
or a superfluous word, and yet it is all clear as daylight.”—Guardian. 
QUESTIONS on the SAME, rs. 62. 
BEGIN- 


POLITICAL ECONOMY for 
NERS.—By MILLICENT GARRETT FAWCETT. With Ques- 
tions. New Edition. 18mo, 2s. 6d. 


LESSONS in ELEMENTARY PHYSICS. 
—By BALFOUR STEWART, F.R.S, Professor of Natural Philosophy 
in Owens College, Manchester. With Coloured Diagram and numerous 
Illustrations. New Edition. 18mo, 4s. 6d. 

“‘The beau ideal of a scientific class-book, clear, accurate, and thorough.” 

—Educational Times. 


OWENS COLLEGE JUNIOR COURSE 
OF PRACTICAL CHEMISTRY. By_F, JONES, Chemical Master 
in the Grammar School, Manchester. With Preface by Prof. Roscoz, 
F.R.S. 18mo, 2s. 6d. (This day. 


ELEMENTARY LESSONS IN PHY- 
SICAL GEOGRAPHY. By Professor GEIKIE, 


OTHER VOLUMES OF THE SERIES IN PREPARATION. 


MACMILLAN AND CO., London. 


“NATURE.” 


Subscriptions payable in advance, from any date, are as 
follows :— 


Three do. oer 5 0 


Post Office Orders to be made pavable to MACMILLAN & Co. 
at King Street, Covent Garden, W.C. 
Reading Cases may be had in Extra Cloth, price 2s. 


PRICE EIGHTEENPENCE. 
THE PRACTITIONER: 


A Monthly Journal of 
THERAPEUTICS. 

Edited by FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistant 
Physician to Westminster Hospital, and Lecturer on Materia Medica it 
Westminster Hospital School. 

No. LVI. for FEBRUARY, 1873, Contatns— 


Original Communications :— 


Cuartes Ketry, M.D. F.R.C.P.—“ Note on the Treatment of Hooping- 
Cough by Belladonna.” 


J. J. H. Bartiert, L R.C.P.—“ On the Treatment of Lumbago and al 


Rheumatism with Actza.” 

Henry Power, M.B. F.R.C.S.—“‘ The Influence of the Nerves on 
Nutrition.” 

James Ross, M.D.—‘‘ The Geometrical Method in Medicine.” 

Date, M.D. Lond. Plymouth.—* On Migraine.” 

Reviews. Clinic of the Month. Extracts from British and Foreign 
Journals. Bibliography. 


MACMILLAN & CO., 29 &30, Bedford Street, Covent Garden, London. 


HOLLOWAY’S PILLS and OINTMENT. 


—Unparalleled Popularity —The wonderful cures effected by these un- 
equalled remedies in all parts of the world, have won for them their 
present favour. Both Pills and Ointment are composed of ingredients 
which purify at the same time that they strengthen. No one can deny 
that health depends upon pure blood, and the natural action of the 
animal organs. - Both objects are effected without risk or danger b 
Holloway’s medicaments, which are as innocent as they are = ade 
Internal disorders and external blemishes succumb to their power. 
Diseases bred of overwork and poor diet, foul air and rigorous inclemen- 
cies, are the bullets which kill in the battle of life, against which these 
remedies prove a potent shield. 


RUPTURES.—BY ROYAL LETTERS PATENT. 


WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
a f) tive invention in the curative treatment of Hernia. The useof 
oc 5 a steel spring, so often hurtful in its effects, is here avoided; a 
= ~“ . soft bandage being worn round the body, while the requisite 
} \ resisting power is supplied by the MOC-MAIN PAD and 
} PATENT LEVER, fitting with so much ease and cleseness 
;, that it cannot be detected, and may be worn vey = sleep. A 
descriptive circular may be had, and the Truss (which ot 
{ f fail to fit) forwarded by post, on the circumference of the body, 
itches below the hips, being sent to the manufacturer, 
j JOHN WHITE, 228, Piccadilly. 
Price of asingle Truss, r6s., 215., 26s. 6d., and 31s. 6. } 
» Double ,, 315 6d., 425., and sas. 6d. Post-free 
‘Umbilical 42s. and sas. 6d. 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness, and Swelling of the legs 
Sprains, &c. ‘They are porous, light in texture, and inexpensive, and drawn 
@n over an ordinary stocking. Price 4s. 6d., 75. 6d., 10s., and 16s, 
Postage free. 


JOHN WHITE, Manutacturer, 228, Piccadilly, London. 
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THE OCEAN SURVEY EXPEDITION. 
BY DR. WYVILLE THOMSON, F.R.S., 
3 Director of the Scientific Staff of the Challenger Expedition. 


In 8vo, cloth, extra gilt, with nearly 100 Illustrations and 8 Coloured Maps and Plans, price 315. 6d. This day. 


oe THE DEPTHS OF THE SEA. 


AN ACCOUNT OF THE GENERAL RESULTS OF THE DREDGING CRUISES 
Of H.M.S, Lightning and Porcupine during the Summers of 1868-69-70, under the Scientific Direction of 


Dr. Carpenter, F.R.S., J. Gwyn Jeffreys, F.R.S., and Dr. Wyville Thomson, F.R.S. 


Jt was the important and interesting results recorded in this volume that induced the Government to send out the great Expedition 
now launched under the scientific guidance of Dr. Wyville Thomson, which is spoken of as‘ the most important surveying expedition 
which has ever sailed from any country, 


CONTENTS :— 
Cuap. I.—Introduction. Cuar, VI.—Deep-sea Dredging. 
»  11—The Cruise of the Lightning. PA VII.—Deep-sea Temperature. 
» Cruises of the Porcupine. »  VIIL.—The Gulf-stream., 
» (continued). IX.—The Deep-sea Fauna, 
»  V.—Deep-sea Sounding. »  X.—The Continuity of the Chalk, 


Second Edition, in imperial 8vo, cloth, extra gilt, price 315. 6d., Illustrated by Eleven Coloured Plates 
and 455 Woodcuts, this day, 


THE FORCES OF NATURE: 


By AMEDEE GUILLEMIN. 
Translated from the French by Mrs. NORMAN LOCKYER, and Edited, with Additions and Notes, by 


J. NORMAN LOCKYER, F.RS. 


CONTENTS. 


Book I, Gravity.—Book II. Sound.—Book III. Light—Book IV. Heat.—Book 4V. Magnetism.—Book VI. 
The Electric Light.—Book VII. Atmospheric Meteors, 


“ Translator and editor have done justice to their trust. The text has all the force and flow of original writing, combining 
faithfulness to the author’s meaning with _ and independence with regard to idiom ; while the technical precision and accuracy 
pervading the work throughout speak of the watchful editorial supervision which has been given to every scientific detail. Nothi 
if can well exceed the clearness and delicacy of the illustrative woodcuts borrowed from the French edition, or the purity 
. chromatic truth of the coloured plates. Altogether the work may be said to have no parallel, either in point of fulness or attrac- 

‘ tion, as a popular manual of physical science. . . . . What we feel, however, bound to say, and what we say with pleasure, 
4 is ag works of its class no publication can stand comparison with it either in literary completeness or in artistic grace.”— 
Saturday Review. 


MACMILLAN & CO., London. 
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SCIENTIFIC PUBLICATIONS. 


PROFESSOR HUXLEY’S LAY SERMONS, ADDRESSES and REVIEWS. 


ConTENTS :—The advisableness of improving Natural Knowledge—Emancipation, Black and White—A Liberal Education, 
and where to find it—Scientific Education—On the Study of Zoology—On the Physical Basis of Life—The Scientific Aspects 
of Positivism—On a Piece of Chalk, the Origin of Species, &c, New and Cheaper Edition, Crown 8vo, 7s. 64. 


Essays selected from the above, Crown 8vo, Is. 


FIRST PRINCIPLES of CHEMICAL PHILOSOPHY. By Josiah P. Cooke, jun., 


Ervine Professor of Chemistry and Mineralogy in Harvard College. Crown 8vo, 12s, 


HANDBOOK of BRITISH FUNGI; with full descriptions of all the Species and 
Illustrations of the Genera. By M. C. COOKE, M.A. 2 Vols. Crown 8vo, 245. 


The STUDENT’S FLORA of the BRITISH ISLANDS. By J. D. Hooker, C.B., 
F.R.S., &c., Director of the Royal Gardens, Kew. Globe 8vo, 10s. 6d. 


FIRS’ BOOK of INDIAN BOTANY. By Daniel Oliver, F.R.S., Professor of Botany 
in University College, London, and keeper of the Herbarium and Library at the Royal Gaidens, Kew. With numerous 
Illustrations, Globe 8vo, 6: 47. 


HOLIDAYS on HIGH LANDS: or RAMBLES and INCIDENTS in SEARCH of 
ALPINE PLANTS. By the Rev. HUGH MACMILLAN. Globe 8vo, 6s. 


HEREDITARY GENIUS: an Inquiry into its Laws and Consequences. By Francis 
GALTON, F.R.S. 8vo, 12s. 


“A most able and interesting book.” — Zimes 


COMPARATIVE LONGEVITY in MAN and the LOWER ANIMALS. By E, Ray 
LANKESTER, B.A. Crown 8vo, 45. 6d. 


TRAINING, in THEORY 2nd PRACTICE. By Archibald Maclaren, the Gymnasium. 
Oxford. With Diagrams and Tables. 8vo, 7s. 6d. 


A PHYSICIAN’S PROBLEMS. By Charles Elam, M.D., M.R.C.P. Crown 8vo, gs. 


ConTENTs .—Natural Heritage—Oa Degeneration in Man—On Moral and Criminal Epidemics—Body v. Mind—Illusions 
and Hallucinations—On Somnambulism—Reverie and Abstraction. 


An INTRODUCTION to the OSTEOLOGY of the MAMMALIA. By W. H. Flower, 


F.R.S,, Hunterian Professor of Comparative Anatomy and Physiology. With jnumerous Illustrations. Globe 8vo, 7s. 6d. 


A DIGEST of FACTS RELATING to the TREATMENT and UTILIZATION of 
SEWAGE. By W. H. CORFIELD, M.A., Professor of Hygiene and Public Health at University College, London. Second 
Edition, corrected and enlarged. 8vo, 10s. 6d. 


The COAL QUESTION. By W. Stanley Jevons, M.A. Professor of Logic in Owens 


College, Manchester. Second Edition, revised. 8vo, 10s. 6d. 


AHISTORY of CHEMICAL THEORY, from the Age of Lavoisier down to the present 
Time. Ry AD. WURTIZ, Translated by HENRY Watts, F.R.S. Crown 8vo, 6s, 


A TREATISE on the ORIGIN, NATURE, and VARIETIES of WINE. Being a 
Complete Manual of Viticulture and AZaology. By J. L. THUDICHUM, M.D., and AUGUSTE DUPRE, Ph.D., Lecturer 
on Chemistry at Westminster Hospital. With numerous Illustrations. Royal 8vo, 25s. 


MACMILLAN & CO., London. 
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SAMPSON LOW, MARSTON AND CO.’S NEW PUBLICATIONS. 


This day, royal 8vo, cloth extra, bevelled boards, 30s. , 

The ATMOSPHERE. Translated from the French of Camille Flammarion. Edited 
by JAMES GLAISHER, F.R.S., Superintendent of the Magnetical and Meteorological Department of the Royal Observa. 
tory at Greenwich. With Ten beautiful Chromo-lithographs and Eighty-one Woodcuts. 

Extract from Editors Preface— 
“I believe the volume will be found to be readable, popular, and accurate, and it covers ground not occupied by any one 
work in our language. 
«The work treats on the form, dimensions, and movements of the earth, and of the influence exerted on meteorology by the 
physical conformation of our globe ; of the figure, height, colour, weight, nnd chemical components of the atmosphere ; of the 


meteorological phenomena induced by the action of light, and those optical appearances which objects present as seen through * 


different atmospheric strata ; of the phenomena connected with heat, wind, clouds, rain, and electricity, including the subjects of 
the laws of climate. The contents are therefore of deep importance to all classes of persons, especially to the observer of nature, the 


agriculturist, and the navigator.” 
‘ - The Translation was made by Mr. C. B. PITMAN. 


ANNOUNCEMENTS. 


The PILGRIMAGE of the TIBER, from its MOUTH to its SOURCE; with some 
po sage of its Tributaries. By WILLIAM DAVIES. With many very fine Woodcuts and a Map. 8vo, cloth extra, 
price about 15s. 


Et terram Hesperiam venies, ubi Lydius arva 
Inter opima virum leni fluit agmine Tibris.— Virgi/, Ain. II. 781. 

The CRUISE of the ROSARIO amongst the NEW HEBRIDES and SANTA CRUZ 
ISLANDS, exposing the Recent Atrocities connected with the Kidnapping of Natives in the South Seas. By A. H. 
MARKHAM, R.N., Commander. Demy 8vo, with Map and Illustrations, cloth extra. [Zn the press. 

The LAND of the WHITE ELEPHANT: Sights and Scenes in South-Eastern Asia. 
A Personal Narrative of Travel and Adventure in Farther India, embracing the Countries of Burma, Siam, Cambodia, and 
Cochin China, 1871-2. By FRANK VINCENT, jun. With Map, Plans, and numerous Illustrations. 8vo, cloth extra. 

[/n the press. 

DHOW CHASING in ZANZIBAR WATERS and on the EASTERN COAST of 
AFRICA ; a Narrative of Five Years’ Experiences in the Suppression of the Slave Trade. By Captain G. L SULIVAN, 
R.N., late Commander of H.M.S. Dafhue. With Llustrations, from Photcgrap'1s and Sketches taken on the spot by the 
Author. Demy 8vo, cloth extra. [Nearly ready. 

BUSH FIGHTING. Illustrated by Remarkable Actions and Incidents of the Maori 
War. By Major-Gen. Sir JAMES E. ALEXANDER, K.C.L.S. 8vo, with Maps and Illustrations, cloth. [/n the press. 

SPECIAL NOTICE.—NEW AND IMPORTANT WORK ON THE MAURITIUS. 

SUB-TROPICAL RAMBLES in the LAND of the APHANAPTERYX. By Nicolas 
PIKE. In 1 vol. demy 8vo. 

*,* This work will be profusely illustrated from the Author’s own Sketches, and will contain also Maps and valuable 
Meteorological Charts. 


London: SAMPSON LOW, MARSTON, LOW, & SEARLE, Crown Buildings, 188, Fleet Street. 


THE CAUSE, DATE, and DURATION, L. REEVE & CO."S NEW WORKS, 
of the LAST GLACIAL EPOCH OF GEOLOGY. With an Inves- NOW READY. 


tigation of a New Movement of the Earth. By Lieutenant-Colonel ae 
DRAYSON, R.A. F.R.A.S_ Demy 8vo, price ros. FLORA VITIENSIS. A Description of 
CHAPMAN & HALL, 193, Piccadilly. the Plants of the Viti or Fiji Islands ; with an Account of their History, 
Uses, and Properties. By BERTHOLD SEEMAN, Ph.D. Part X., 


Crown 8vo. 6s. completing the Work, with ro Coloured Piates, Portrait, Memoir, Intro- 

A PRACTICAL MANUAL of CHEMICAL | ction, and Index, The Work complete in thick vol. 10 
ANALYSIS and ASSAYING. HARVESTING ANTS AND TRAPDOOR 

: ; SPIDERS. Original Not d Observati their Habits and 
Dwellings. By MOGGRIDGE, Plates, coloured, 


By L. L. DE > ond with Notes NATU RAL HISTORY OF PLANTS By 
y Ropert ert, F.R.S. F.G.S. &c. 
‘i . PROF. H. BAILLON. Translated, with additional Notes and Refe- 
CHAPMAN & HALL, 193, Piccadilly. reaces, by Marcus M. Harrtoc, B.Sc. Vol. ii., with 308 fine wood 
cuts, 25s. : 
THE USEFUL PLANTS OF INDIA,| DOMESTIC BOTANY: a Popular Expo- 
with Notices of their Commercial Value in Commerce. Medicine, an sition of the Structure and Classification of Plants, and of their Uses 
the Arts. By Colonel HEBER DRURY. Second Edition, in 8vo, for Food, Clothing, Medicine, and Manufacturing Purposes. By JOHN 
price 16s. SMITH, A.L.S. ‘Coloured Plates, 16s. 
London: WM. H. ALLEN & Co., 13, Waterloo Place, S.W. ON INTELLIGENCE By H Taine 
. 
NEW EDITION OF WEBB'S CELESTIAL OBJECTS. D.C.L. Oxon. Translated by T. D. Have, Esq. With Additions by 
On the 22nd inst. in Crown 8vo, with Map, Plate, and Woodcuts, price 7s. 6d. the Author, x86. 


CELESTIAL OBJECTS for COMMON | BOTANICAL MAGAZINE. Figures and 


TELESCOPES. By the Rev. T. W. WEBB, M.A. F.R.A.S. In- Descriptions by Dr, HOOKER, C.B. F.R.S., of New and Rare Plants. 
cumbent of Hardwick, Herefordshire. The Third Edition, revised and Vol. 28, with 72 Coloured Plates, 425 | 
adapted to the Present State of Sidereal Astronomical Science. Annual Subscription, 42s. 


London: LONGMANS, GREEN, & CO., Paternoster Row. L. REEVE & CO., 5, Henrietta Street, Covent Garden. 


Printed by R Cray, Sons & Taytor, at 7 and 8, Bread Street Hill, in the City of London, and published by Macmittan & Co. 
at the Office, 38, Bleecker Street, New York.—Tuwurspay, March 13, 1873. 


= 
Nc 
ROY 
PRO! 
March 2 
on “M 
March | 
the Cou 
UN 
The 
Subject: 
versity 
Fees: 
Pros: 
Marc! 
Nie 
For Pre 
SUN 
TU 
AF 
Sre 
tal 
Mu 
tion 
seat 
20, 
ROY 
mod 
B.. ' 
a 


1873 


lited 


serva- 


ry one 


by the 
of the 


rough * 


ects of 
e, the 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid grouna 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH 


No. 177, VOL. 7] 


THURSDAY, MARCH 20, 1873 


Registered as a Newspaper at the General Post Office. 


[All Rights are Reserved. 


ROYAL INSTITUTION OF GREAT 


BRITAIN, 
Albemarle Street, Piccadilly, W. 


PROFESSOR F. MAX MULLER, M.A., will on SATURDAY NEXT, 
March 22, at Three o’clock, commence a Course of THREE LECTURES 
on “ Mr. Darwin’s Philosophy ,of Language,” to be continued on Saturdays, 
March 29 to April 5. Subscription to this Course, Half-a-Guinea ; to ail 
the Courses in the Season, Two Guineas. 


UNIVERSITY COLLEGE, LONDON. 
CHEMISTRY AND MATHEMATICS. 


The Summer Courses of Lectures on those parts ofthe above-mentioned 
Subjects which are required at the Matriculation Examination of the Uni- 
versity of London will begin about the end of March. 


ROYAL POLYTECHNICINSTITUTION, 
REGENT STREET, W. 


LABORATORY and CLASS ROOMS are now open for ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with 
Patents Conducted. Classes are now forming in Chemistry, Physics, 
and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


ROYAL POLYTECHNIC INSTITUTION, 
309, REGENT STREET, W. 


Experimental Lectures on CHEMISTRY and PHYSICS by PROFESSOR 
E. V. GARDNER, F.A.S. M.S.A. To commence on MONDAY, 
March 31st. Fee—Three Guineas each Course. For syllabus, apply to 
Prof. Gardner, at the Institution. 


P Fees:—For the Chemistry Course, £4 4s.; for that on Math ics, 
3}. A 
Prospectuses containing full information may be obtained on application 


at the College. 
JOHN ROBSON, B.A., 


Secretary to the Council. 
March 14th, 1873. 


SCIENTIFIC SOCIETIES HOUSE 
COMPANY (LIMITED). 


For Prospectus with Plans and Form of Application for Shares, apply to 
the Secretary, 


12, ST. JAMES’S SQUARE, W. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, Langham Place, each SUNDAY 
AFTERNOON at Four precisely Sunday, March 23.—Wm. H. 
Stone, Esq , M.A. M.B. Oxford, F.R.C.P., Lecturer on Experimen- 
tal Philosophy to St. Thomas’s Hospital, on “ The Theory of Stringed 
Musical Instruments.” First Lecture. Members’ Annual Subscrip- 
tion, £1. Payment at the Door—One Penny, Sixpence, and (reserved 
seats) One Shilling. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
Direcrep sy ARTHUR VACHER. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations to Prof 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, W. 


Second Edition, revised, imperial 8vo, price 21s. 


MY GARDEN: 


ITS PLAN AND CULTURE. Together with a General Description of 
its Geology, Botany, and Natural History, 
By ALFRED SMEE, F.R.S. 
Illustrated with more than 1,500 Engravings on Wood, 

This volume does not profess to be an exhaustive treatise on every branch 
of gardening, or to supply the place of the already existing volumes on 
special departments. It is essentially an amateur’s book, and embodies the 
result of several years’ experience and observation in a garden formed by 
the author from undrained waste land. It is profusely illustrated with pic- 
turesque views, which will be found suggestive in the laying out of grounds, 
and with illu-trations of the flowers, fruits, vegetables which the author has 
cultivated most successfully in the locality. The various garden imple- 
ments which he has found best adapted for his ground are figured, as many 
of these vary in different localities. 


Fcap. 8vo, flexible binding, price 4s. 6d. 


THE BOTANIST’S POCKET-BOOK, 


Containing in a tabulated form the chief characteristics of British Plants, 
with the botanical name, common name, soil or situation, colour, growth, 
and time of flowering of every plant, arranged under its own order. 


By W. R. HAYWARD. 
London: BELL & DALDY, York Street, Covent Garden. 


Now ready, in One Volume, 8vo, cloth extra, 304 pp. and 93 Illustrations 
price 16s. 


NZNIA CORNUBIZE, a Descriptive 
Essay, illustrative of the Sepulchres and Funereal Customs of the 
Early Inhabitants of the County of Cornwall. By WiLLIAM COPE- 
LAND BORLASE, B.A., F.S.A. 

London: LONGMANS, GREEN, & CO, Paternoster Row. 
Truro: J. R. NETHERTON 
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MACMILLAN & SCIENCE PRIMERS 
FOR ELEMENTARY SCHOOLS. 


Under the joint Editorship of PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART, 


‘* 4 method admirably suited to attract the interest and attention of young scholars. They are wonderfully clear and lucid in their 
instructions, simple in style, and admirable in plan.” —EDUCATIONAL TIMES, 


NEW VOLUME FUST PUBLISHED. 


PRIMER OF PHYSICAL GEOGRAPHY. By Archibald Geikie, LL.D., F.R.S., 
Murchison-Professor of Geology and Mineralogy in the University of Edinburgh. With numerous Illustrations, 18mo, cloth, 1s. 


PRIMERS ALREADY PUBLISHED. 


PRIMER OF CHEMISTRY. By H. E. 
ROSCOE, F.R.S., Professor of Chemistry in Owens College, Manches- 
ter. Second Edition. 18mo, cloth, 1s. 


PRIMER OF PHYSICS. By BALFOUR 


STEWART, F.R.S., Professor of Natural Philosophy in Owens Col- 
lege, Manchester. Second Edition. 18mo, cloth, rs. 


PRIMERS IN PREPARATION. 
INTRODUCTORY. By Professor 


PRIMER OF GEOLOGY. By Professor 
GEIKIE, F.R.S. 


PRIMER OF BOTANY. By Dr. Hooker, 
C.B., F.R.S. 


PRIMER OF ASTRONOMY. By J.N. 


LOCKYER, F.R.S. 


MACMILLAN AND 


CO’S SCIENTIFIC 


CLASS BOOKS, 


NEW VOLUME FUST PUBLISHED. 
LESSONS IN ELEMENTARY ANATOMY. By St. George Mivart, F.R.S., Lec- 


turer in Comparative Anatomy at St. Mary’s Hospital. With up 


ds of 409 Illustrations, 18mo, 6s, 6d. [This day. 


VOLUMES ALREADY PUBLISHED. 


POPULAR ASTRONOMY.—With Illus- 


trations. By Sir G. B. AIRY, K.C.B., Astronomer Royal. New 
Edition. 18mo, 4s. 6d. 


The speciality of this work is the direct reference of every step to the 
> at mg and the full description of the methods and instruments of 
ation. 


ELEMENTARY LESSONS in ASTRO- 
NOMY.—By J. NORMAN LOCKYER, F.R.S., with Coloured 
Diagram of the Spectra of the Sun, St: and Nebula, and numerous 
Illustrations. New Edition. 18mo, nen 


“The book is full, clear, and sound.” —A thenaum. 
QUESTIONS on the SAME. 1s. 6d. 


LESSONS in ELEMENTARY BOTANY. 
—With numerous Illustrations, By Professor OLIVER, F.R.S., F.L.S. 
New Edition. 18mo, 4s. 6d. 


‘*We know of no work so well suited to direct the botanical pupil’s efforts 
as that of Professor Oliver.” —Natural History Review, 


LESSONS in ELEMENTARY CHEMIS.- 
TRY, INORGANIC and ORGANIC.—By Professor ROSCOE. 
With numerous Illustrations, and Chromo-Lithographs of the Solar 
Spectra New Edition. 18mo, 4s. 6d. 


Spectator. 


ELEMENTARY LESSONS in LOGIC 
DEDUCTIVE and INDUCTIVE.—By Professor JEVONS. Witheo- 
= Questions and Examples, and a Vocabulary of Logical Terms. 

ew Edition. 18mo, 3s. 64. 

LESSONS in ELEMENTARY PHYSI- 
OLOGY.—With Numerous Illustrations. Bv Professor HUXLEY, 
F.R.S, New Edition. 18mo, 4s. 6d. 

*‘ Asmall book ; but pure gold Seapon. There is not a waste sentence 
or a superfluous word, and yet it is all clear as daylight.”—Guardian. 
QUESTIONS on the SAME, rs. 62. 


POLITICAL ECONOMY for BEGIN- 
NERS.—By MILLICENT GARRETT FAWCETT. With Ques- 
tions. New Edition. 18mo, as. 64. 


| LESSONS in ELEMENTARY PHYSICS. 


—By BALFOUR STEWART, F.R.S, Professor of Natural Philosophy 
in Owens College, Manchester. With Coloured Diagram and numerous 
Illustrations. New Edition. 18mo, 4s. Gd. 
“The beau ideal of a scientific class-book, clear, 
—Educational Times. 


OWENS COLLEGE JUNIOR COURSE 
OF PRACTICAL CHEMISTRY. By F. JONES, Chemical Master 
in the Grammar School, Manchester. With Preface by Prof. Roscos, 
F.R.S. 18mo, 2s. 6d. [ This day. 
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/_ELEMENTARY LESSONS IN PHY- 


“‘A small, comnact, carefully elaborated, and well-arranged manual.”— | 


SICAL GEOGRAPHY. By Professor GEIKIE, F.R.S. 
[ Preparing. 


OTHER VOLUMES OF THE SERIES IN PREPARATION. 


MACMILLAN AND CO., London. 
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NEW BOOKS, 


CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 


and English Literature in University College, Toronto. 8vo, 10s. 67. [ Zhis day. 
A SECOND SERIES OF HISTORICAL ESSAYS. By E. A. Freeman, M.A. D.C.L., 

late Fellow of Tris.ity College, Oxford. 8vo, 10s. 6d. [ Zhis day. 

ConTENTS :—“ Ancient Greece and Medieval Italy ;” “ Mr. Gladstone’s Homer and the Homeric Ages ;” “ The Historians 


ef Athens 2 he Athenian Democracy ;” “ Alexander the Great ;” “Greece during the Macedonian Period ;” ‘“ Mommsen’s 
History of Rome ;” “ Lucius Cornelius Sulla;” “The Flavian Cesars.” (First SERIES, SECOND EDITION, 8vo, 10s, 6d.) 


OLD-FASHIONED ETHICS, and COMMON-SENSE METAPHYSICS, with some of 
their Applications. By W. T. THORNTON, Author of ‘A Treatise on Labour.” 8vo, 10s. 6d. [Zhis day. 


ConTENTS :—I, Ante-Utilitarianism, II, History’s Scientific Pretensions, III. David Hume as a Metaphysician, IV 
Huxleyism. V. Recent Phases of Scientific Atheism. VI. Limits of Demonstrable Theism. 


STUDIES IN THE HISTORY OF THE RENAISSANCE. By Walter H. Pater, 
M.A., Fellow of Brasenose College, Oxford. Crown 8vo, 75. 6d. ° [Zhis day. 


PROFESSOR HUXLEY’S CRITIQUES AND ADDRESSES. In the Press. 
(By the same Author, LAY SERMONS, ADDRESSES, and REVIEWS, New and Cheaper Edition. Crown 8vo, 7s. 6d. 


THE INTELLECTUAL LIFE. By P. G. Hamerton. 


[ Shortly. 
SIR WILLIAM THOMSON’S PAPERS ON ELECTROSTATICS and MAGNETISM, 
Reprinted. With Illustrations. 8vo, 13s. Gay. 


THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of ‘ Habit and 


Intelligence.” 8vo, 145. [ day. 
THE MYSTERY OF MATTER; and other Essays. By the Rev. J. A. Picton. 
[ Shortly. 
THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 
By EDWARD CLODD, F.R.A.S. Crown 8vo. [/mmediately. 


THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M.A., Fellow of St. Peter’s 
College, Cambridge. Crown 8vo, 35. 6d. [ This day. 


UNIVERSITY OARS. Being a Critical Inquiry into the After Health of the Men who 
rowed in the Oxford and Cambridge Boat Race from the year 1829 to 1869 ; based on the personal Experience of the 
Rowers themselves. By JOHN ED. MORGAN, M.D. M.A. Oxon., F.R.C.P., late Captain of the John + (Col. 
Univ.), Physician to the Manchester Royal Infirmary, Author of ‘‘ Deterioration of Race,” &c. [Next week. 


PROFESSOR HULL’S TREATISE ON BUILDING AND ORNAMENTAL 
STONES of GREAT BRITAIN and FOREIGN COUNTRIES, arranged according to their Geological Distribution 
and Mineral Characters. With Illustrations of their Application in Ancient and Modern Structures. By E. HULL, M.A. 
F.R.S., Professor of Geology in the Royal College of Science, Dublin. 8vo, 12s. [This day. 


THIRD EDITION. THE SPECTRUM ANALYSIS. A Series of Lectures by Pro- 
fessor ROSCOE, F.R.S. With Appendices, Engravings, Maps, and Chromolithographs. Medium 8vo, a ao 2Is. 
day, 
MICHAEL FARADAY. By J.H. Gladstone, Ph.D. F.R.S. 


ConTENTS :—The Story of his Life—Study of his Character—Fruits of his Experience—His Method of Working—The 
Value of his Discoveries. New Edition, with Portrait engraved by Jeens from Photograph by John Watkins, Crown 8vo, 
45. 6d. (India Proots of Portrait, 5s.) [Zhis day. 


WORDS AND PLACES; or, Etymological Illustrations of History, Ethnology, and 
Geography. Bythe Rev. ISAAC TAYLOR. Third Edition, revised and compressed. With Maps, Globe 8yo, 6s. 
[Zhis day. 


MACMILLAN & CO., London. 
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FLETCHER’S NEW UNIVERSAL 
FURNACE (GAS), 


For Muffles, Crucibles, Ladies, and all purposes 
Laboratory, working with certainty at any defini 
to or 


Pp required, up 


EXCEEDING THE FUSING POINT OF CAST IRON 


without blast or attention. It may be used on a sitting-room table, and will 
fuse 4 or 5 ozs. of cast iron in 35 minutes, the crucible and its contents being 
visible the whole time. 

_ Hot Blast Blowpipes and other Specialitiesin Laboratory apparatus. Sec- 
ional drawings and description free by post. 


T. FLETCHER, F.C.S., 15, Bold Street, Warrington. 


THE BREWERS’ GUARDIAN: 


A fortnightly paper devoted to the Protection of Brewers’ Interest 
gal, and Parliamentary matters. 


Review of THe Matt AnD Hop Trapgs ; AND WINE AND SPIRIT TRADES 
REcorb. 


The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 


“‘TheBrewers Guardian” is published on the Evenings of every alternate 
Monday, and is the only journal officially connected with brewing interests 

_ Subscription, 16s 6d. per annum, post free; Single Copies, 1s. each. Re 
gistered for Transmission Abroad. 


Offices—s5, Bond Court, Walbrook, London E.C. 
= R Y 3 S “*A most delicious and valuable article.” 
Standard. 


It is the very finest Cocoa ever offer ed 
to the public.”—Court Circular. 


As a delicious, refreshing, and nourishing beverage, with delicate flavour 
and fine aroma, it certainly surpasses anything that has yet been offered to 
the public. ’—London Mirror. 


HOLLOWAY’S PILLS.—The chiefest won- 


der of modern times, and the most genuine gift to that numerous class of 
mankind which stands above poverty, yet below wealth. —This incom- 
par»ble medicineincreases the a petite, strengthens the stomach, cleanses 
the liver, corrects biliousness, prevents flatulency, purifies the system, 
invigorates the nerves, and reinstates sound health, without many self- 
denials anc without any prospective long biils. The enormous demand 
for these Pills throughour the globe astonishes everybody ; a single trial 
convinces the mo t sceptical that no medicine equals Holloway’s Pills 
in its ability t . remove, at very little cost, all complaints incidental to 
the human race. ‘hey are a blessing to the afflicted, and a boon to all 
that labour under internai or exteraal disease. 


Licensing 


MICROSCOPICAL OBJECTS (Mounted). 
First-Class Preparations in every Department of Microscopy. 


MARTIN BURGESS, to, Ashby Place, Brockley Road, S.E. Sample 
Slide, post free, 9 stamps each. Elytron of Diamond Beetle. Selected 
Foraminifera. Hairs on leaf of Verbascum Thapsus. 


M. JACKSON, 


(Son of J. B. Jackson, of the late Firm of Jackson and Townson, 
MANUFACTURER AND IMPORTER OF 


SCIENTIFIC APPARATUS & PURE GHEMICALS 


65, BARBICAN, LONDON, E.C. 


EVERY REQUISITE FOR THE FITTING UP OF CHEMI > 
METALLURGICAL, AND PHYSICAL LABORATORIES, 


Sets of Scientific Apparatus of Every Description trom 
7s. Od. to 10s. 
Price Lists, Post FREE, ON APPLICATION. 


Orders amounting to £2 and upwards delivered free to any Railway 
Station in England and Wales. 


“THE GARDEN,” 
A Weekly Illustrated Journal ponaes Solely to Horticulture in all its 
rancoes, 


THE GARDEN is conducted by Rosinson, F.L.S., Authoro 
“* Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” “The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de 
partment of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages:— 

The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 
Room and Window Gardens. The Greenhouse and 
Notes and Questions. The Household. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 

Tue GARDEN may be obtained through all Newsagents and at the Railway 
Bookstalls, at 4¢. per copy. It may also be had direct from the Office at 5s, 
for a Quarter, 9s. 9@. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vases; Monthly Parts. Specimen Copies (post-free), 

27, Southampton Street, Covent Garden, W.C. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 


Edited by Joun ALGERNON CLARKE, Secretary to the Central Chagber of 
Agriculture, 


Devotes specialattention to the discussions and proceedinys of the Cham- 
bers of Agriculture of Great Britain (which now number upwards ot 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specialiy reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3¢., or prepaid, r5s. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC MAIN PAD and 
PATE NT LEVER, tting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 


JOHN WHITE, 228, Piccadilly. 

Price of a single Truss, 16s., 215., 265. 6d., and 31s. 6d.) 

Double ,, 315 6d, 42s., and 525. 6d. 
Umbilical 42s. and 52s. 6d. 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varieose Veins and all cases of Weakness, and Swelling of the leg 


Post-free 


Sprains, &c. They are porous, light in texture, and inexpensive, and drawa 
on over an ordinary stocking. Price 4s. 6d., 7s. 6d., tos., aud 16s. each 
Postage free 


JOHN WHITE, Mannatacturer, 228, Piccadilly, London. 
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CLARENDON PRESS PUBLICATIONS. 


A TREATISE on ELECTRICITY and MAGNETISM. By J. C. Maxwell, M.A., 


F.R.S., Professor of Experimental Physics in the University of Cambridge. 2 vols. 8vo, [Nearly ready. 
ELEMENTS of NATURAL PHILOSOPHY. By Prof. Sir William Thomson, F.R.S., 
and Prof. P. G. TAIT. Part I. 8vo. gs. [ This day. 


The GEOLOGY of the VALLEY of the THAMES. By John Phillips, M.A., F.R.S. 
Professor of Geology in the University of Oxford. With Coloured Map and Numerous illustrations. 8vo, 215. 


“ It does not often fall to our lot to open a book devoted to Science, and to derive from it the large amount of pleasure, and at 
the same time of real instruction which we have found in the pages of this volume.” — Atheneum. 


“‘ We believe that the book will remain for a very long time the standard work on geology of the secondary period.” —Pa// 
Mail Gazette. 


VESUVIUS. By Professor Phillips. With numerous Maps and Illustrations. Crown 
8vo, 10s. 6d, 
“¢ Professor Phillips has undertaken to give an authentic history of Vesuvius from the days of Crassus to the end of 1868, and to 
explain the phenomena of the burning mountain according to the laws of a rigid induction, His plan has been successfully carried 
out, and has resulted in a work of high value.”—Pall Mall Gazette. 


DESCRIPTIVE ASTRONOMY. A Handbook for the General Reader, and also for 


practical Observatory work, With 224 Illustrations and numerous Tables. By G. F. CHAMBERS, F.R.A.S., Barrister-at- 
law Demy Svo, cloth, 856 pp., price 21s. 


CHEMISTRY FOR STUDENTS. By A. W. Williamson, Phil. Doc., Professor of 

Chemistry, University College, London. New Edition, with Solutions. Extra fcap. 8vo. Cloth, price 8s. 6d. 

‘* A too rare example of what a good elementary text-book in any science ought to be: the language brief, simple, exact ; the 
arrangement logical, developing in lucid order principles from facts, and keeping theory always dependent upon observation; a 
book that keeps the reason of the student active while he strives to master details difficult but never without interest.”— 
Examiner. 


EXERCISES IN PRACTICAL CHEMISTRY. By A. G. Vernon Harcourt, M.A., 
F.R.S., Senior Student of Christ Church, and Lee’s Reader in Chemistry, and H. G. MADAN, M.A., Fellow of Queen’s 
College, Oxford. Series I., Qualitative Exercises, Crown 8vo, price 7s. 6¢. Second Edition. 

“The volume is intended as a companion to the valuable and suggestive work on ‘Theoretical Chemistry,’ by Professor 
Williamson. It constitutes a complete guide to Qualitative Chemical Analysis. Ample instructions are given to the student 
at every step, and the instructions are further enforced by excellent i/lustrations, The first portion consists of an examination 
of the principal gases, and of the principal radicles and their salts; whilst the second treats of the systematic analysis of a 
single salt. The Appendix contains a variety of use‘ul tables. Many useful practical hints are dispersed throughout the 
volume, which is one worthy in every respect of a place in the Clarendon Press Series.” —AZedical Times. 


AN ELEMENTARY TREATISE ON HEAT. By Balfour Stewart, LLD., F.R.S, 
Professor Natural History in Owens College, Manchester. Extra fcap. 8vo, with numerous Woodcuts and Diagrams, 7s. 6a, 
New Edition, revised and enlarged. 

“The pvhlication of this manual is exceedingly well-timed ; it includes within narrow limits the leading facts and principles ot 
this younge.-vorn of the Sciences, and for the mastery of the greater portion of the contents only requires ordinary intelligence on 
the part of the reader.” — Spectator. 


FORMS OF ANIMAL LIFE. Being Outlines of Zoological Classification Based upon 
Anatomical Investigation, and Illustrated by Descriptions of Specimens and of Figures.) By GEORGE ROLLESTON, 
M.D., F.R.S., Linacre Professor of Physiology, Oxford. Demy 8vo, price 16s. 


‘Teacher and student alike will rejoice over this volume. It supplies us in a thorough, yet easily-mastered, manner, with a 
vast amount of precise and important information concerning the structure of all animals save man, the descriptions being drawn in 
order from every sub-kingdom and each class of the animal world.”—<Sfectator. 


**A book of the highest character and value.” —Atheneum. 


A TREATISE ON ACOUSTICS. By W. J. Donkin, F.R.S., Savilian Professor of 


Astronomy in the University of Oxford. Crown 8vo, price 7s. 6d. 


A SYSTEM OF PHYSICAL EDUCATION: Theoretical and Practical, with numerous 
Illustrations drawn by A. Macdonald, of the Oxford School of Art. By ARCHIBALD MACLAREN, The Gymnasium, 
Oxford. Ext‘ra fcap, 8vo, price 7s. 6d. 


‘The work before us is one which should be in the hands of every schoolmaster and schoolmistress. It is marked in every - 


line by good sense, and is so clearly written that no one can mistake its rules.” —Lancet. 


A TREATISE ON NATURAL PHILOSOPHY. By Sir William Thomson, F.R.S., 
Professor of Natural Philosophy in the University of Glasgow, and P. G. TAIT, M.A., Professor of Natural Philosophy in 
the University of Edinburgh. Volume I. [4 new Edition in ihe Press. 


‘Yxford: Printed at the Clarendon Press, and published by MACMILLAN & CO., London, 
Publishers to the University. 
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THE OCEAN SURVEY EXPEDITION. 
BY DR. WYVILLE THOMSON, F.R.S., 
Director of the Scientific Staff of the Challenger Expedition. 


In 8vo, cloth, extra gilt, with nearly 100 Illustrations and 8 Coloured Maps and Plans, price 315. 6¢. This day. 


THE DEPTHS OF THE SEA. 


AN ACCOUNT OF THE GENERAL RESULTS OF THE DREDGING CRUISES 
Of H.M.S, Lightning and Porcupine during the Summers of 1868-69-70, under the Scientific Direction of 


Dr. Carpenter, F.R.S., J. Gwyn Jeffreys, F.R.S., and Dr. Wyville Thomson, F.R.S, 


Jt was the important and interesting results recorded in this volume that induced the Government to send out the great Expedition 
now launched under the scientific guidance of Dr. Wyville Thomsen, which is spoken of as “‘ the most important surveving expedition 
which has ever sailed from any country. 


CONTENTS :— 
Cuap. 1.—lIntroduction. Cuap. VI.—Deep-sea Dredging. 
“ II.—The Cruise of the Lightning. ad VII.—Deep-sea Temperature. 
» Cruises of the Porcupine. »  WIIl.—The Gulf-stream. 
We (continued). » 1X.—The Deep-sea Fauna. 
»  V.—Deep-sea Sounding. ‘a X.—The Continuity of the Chalk. 


Second Edition, in imperial 8vo, cloth, extra gilt, price 315. 6¢., Illustrated by Eleven Coloured Plates 
and 455 Woodcuts, in a few days, 


THE FORCES OF NATURE: 
A POPULAR INTRODUCTION tothe STUDY of PHYSICAL PHENOMENA, 
By AMEDEE GUILLEMIN. 
Translated from the French by Mrs. NORMAN LOCKYER, and Edited, with Additions and Notes, by 


J. NORMAN LOCKYER, F.RS. 


CONTENTS. 


Book I. Gravity.—Book II. Sound.—Book III. Light—Book IV. Heat.—Book§V. Magnetism.—Book VI. 
The Electric Light.—Book VII. Atmospheric Meteors. 


“ Translator and editor have done justice to their trust. The text has all the force and flow of original writing, combining 
faithfulness to the author’s meaning with purity and independence with regard to idiom ; while the technical precision and accuracy 
pervading the work throughout speak of the watchful editorial supervision which has been given to every scientific detail. a 
can well exceed the clearness and delicacy of the illustrative woodcuts borrowed from the French edition, or the purity 
chromatic truth of the coloured plates. Altogether the work may be said to have no parallel, either in point of fulness or attrac- 
tion, as a popular manual of physical science. . . . . Whatwe feel, however, bound to say, and what we say with pleasure, 
is that among works of its class no publication can stand comparison with it either in literary completeness or in artistic grace.”— 
Saturday Review. 


MACMILLAN & CO., London. 
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SCIENTIFIC PUBLICATIONS. 


THE BEGINNINGS ot LIFE: Being some Account of the Nature, Modes of Origin, 
and Transformations of Lower Organisms. By H. CHARLTON BASTIAN, M.D., F.R.S. With upwards of 100 Illus- 
trations. 2 vols, crown 8vo, 4 


From the Zancet.—‘* We commenced Dr. Bastian’s luminous treatise with a strong bias in favour of the old notion of omne 
vivum ex ovo. We close it feeling that he has a/mos¢ persuaded us to believe in spontaneous generation. . . . We cordially 
recommend the volumes to our readers as presenting by far the fullest exposition of the doctrines of spontaneous generation, that 
has yet been published, and as containing views that will undoubtedly exercise a powerful influence on many departments of 
biolo gy. 


THE MODES of ORIGIN of the LOWEST ORGANISMS: Including a Discussion of 
the Experiments of M. Pasteur, and a Reply to some Statements by Professors Huxley and Tyndall. By H. CHARLTON 
BASTIAN, M.D., F.R.S. Crown 8vo, 45, 6d. 


ON the GENESIS of SPECIES. By St. George Mivart, F.R.S. Second Edition, to 


which Notes have been added in reference and reply to Darwin’s ‘‘ Descent of Man.” With numerous Illustrations, Crown 
8vo, 95. 


‘*In no work in the English language has this great controversy been treated at once with the same broad and vigorous grasp 
of facts, and the same li and candid temper.” —Saturday Review. 


CONTRIBUTIONS to the THEORY of NATURAL SELECTION. By A. Russel 
WALLACE. A Series of Essays. Second Edition, with Corrections and Additions, Crown 8vo, 8s. 6d. 
‘* Of Mr. Wallace and his many contributions to philosophical biology it is not easy to speak without enthusiasm ; for, putting 
aside their great merits, he, throughout his writings, with a modesty as rare as I believe it to be unconscious, forgets his own 


unquestioned claim to the honour of having originated, independently of Mr. Darwin, the theories which he so ably defends.” — 
Dr. Hooker's Address to the British Association. 


FORCE and NATURE: ATTRACTION and REPULSION. The Radical Principles 
. ~~. graphically discussed in their Relations to Physical and Morphological Development. By C. F. WINSLOW, 
.D. 8vo, 145. 


HABIT and INTELLIGENCE, in CONNECTION with the LAWS of MATTER and 
Force. A Series of Scientific Essays. By J. J. MURPHY. 2 vols. 8vo, 16s. 


THE GEOLOGY and ZOOLOGY of ABYSSINIA. By W. J. Blanford. With Coloured 
Illustrations and Geological Map. 8vo, 215. 


“An Account of the Geological and Zoological Observations made by the Author in Abyssinia when accompanying the British 
Army on its March to Magdala in 1868.” 


ACADIAN GEOLOGY. The Geologic Structure, Organic Remains, and Mineral Re- 
sources of Nova Scotia, New Brunswick, and Prince Edward Island. By J. W. DAWSON, LL.D., F.R.S., Principal of 
—— College, Montreal. Second Edition, Revised and Enlarged, with Geological Map and numerous Illustrations. 
vo, 185 


THE SCENERY of SCOTLAND, Viewed in Connection with its Physical Geography. 
By A. GEIKIE, LL.D., F.R.S., Murchison-Professor of Geology and Mineralogy in the University of Edinburgh. With 
Illustrations and Geological Map. Crown 8vo, 10s. 6d. 


PREHISTORIC ANNALS of SCOTLAND. By Daniel Wilson, LL.D., Professor of 
History and English Literature in University College, Toronto. New Edition, with numerous Illustrations. 2 vols. 8vo, 36s. 


PREHISTORIC MAN. Researches into the Origin of Civilisation in the Old and the 
New World. By Prof. DANIEL WILSON. New Edition, revised, with numerous Illustrations. 8vo, 215. 


METEORGRAPHICA, or METHODS of MAPPING the WEATHER. By Francis 
GALTON, F.R.S. Illustrated by upwards of 600 Printed Lithographic Diagrams. 4to, 9s. 


ON A METHOD of PREDICTING by GRAPHICAL CONSTRUCTION OCCULTA- 
tions of Stars by the Moon, and Solar Eclipses for any given Place. ‘Together with more rigorous Methods for the Accu- 
rate Calculation of Longitude. By F.C. PENROSE, F.R.A.S. With Charts and Tables, &c, 4to, 12s. 


MACMILLAN & CO., London. 
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THE CAUSE, DATE, and DURATION 
of the LAST GLACIAL EPOCH OF GEOLOGY. With an Inves- 
tigation of a New Movement of the Earth.. By Lieutenant-Colonel 

DRAYSON, R.A. F.R.A.S_ Demy 8vo, price ros. 


CHAPMAN & HALL, 193, Piccadilly. 


Crown 8vo. 6s. 


A PRACTICAL MANUAL of CHEMICAL 
ANALYSIS and ASSAYING. 
As applied to the Manufacture of Iron from its Ores, and to Cast Iron, 
Wrought Iron, and Steel, as found in Commerce. 


By L. L. DE KONINCK, Dr, Sc., and E. DIETZ. Edited with Notes 
by Ropert MAttet, F.R.S. F.G.S. &c. 


CHAPMAN & HALL, 193, Piccadilly. 


Feap. 8vo, pp. 29e, cloth, with 120 Illustrations, price 4s. 6d. 
ELEMENTARY GEOLOGY, 
By J. CLIFTON WARD, F.G.S., 
Associate of the Royal-School od Mines ; of Her Majesty’s Geological 
ey. 
teh cor a complete and handy Manual of Geology, which cannot be 


too hi commended "—School Board Chronicle. 

on book should be known to all elementary teachers.”—Pud/ic 
pinion. 


By the same Author, 


Feap. 8vo, pp. viii. and 216, cloth, with 154 Illustrations, and Lists of Appa- 
ratus and Experiments, price 3s. 6d., 


ELEMENTARY NATURAL 
PHILOSOPHY. 
very good book for schools." —Popular Science Review. 


**Science teachers will find of great use to them.”—7he 
National Schoolmaster. 


*,* Glossaries of Scientific Terms are given at the end of each volume. 
London: TRUBNER & CO., 8 and 60, Paternoster Row. 


MOTTERSHEAD & CO., 
LABORATORY FURNISHERS. 


WAREHOUSE and SHOW-ROOMS, 
t, MARKET PLACE, AND ST. MARY’S GATE, MANCHESTER 


£E Description of Apparatus, Bottles, Pure and Commercial 
Chemicals, 


NEW AND REVISED PRICE LISTS FREE BY POST ON 
APPLICATION. 


Orders exceeding 40s. in value delivered free to any Railway Station in 
England. 


TISLEY AND SPILLER, 
OPTICIANS & SCIENTIFIC INSTRUMENT 


MAKERS, 
172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum), 


HAVE OPENED the above premises for the Manufacture 
and Sale of Philosophical Apparatus, with the most modern 
Improvements in Electricity, Magnetism, Spectrum Analysis, &c. 


JAMES WOOLLEY, SONS, & CO. 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS, 
For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study. 
Price Lists on Application. 


Just published, in 8vo, price ss. cloth, 


ON THE INDUCTIVE PHILOSOPHY; 
including a parallel bee Lord Bacon’ and A. Comte as Philoso- 


phers: a Disco Notes and Authoriti B 3 
FINCH, 


“A model lecture of this sort (z.e. combining science with literature) was 
delivered last year by Mr.-Elley Finch on the Inductive Philosophy, fur. 
nishing as it did a very compact yet thorou pi of the B ian 
method, and a vaiuable comparison between it and the system of Auguste 
Comte. Some evidence of its scientific value is in the fact that Dr. Car- 
penter lately wrote ‘a long article in the Contemporary Review partly to 
controvert its opinions.”— £. ner. 

“This discourse should be bound up with the celebrated Inaugural Ad- 
dress of Mr. J. S. Mill when installed as Lord Rector of St. Andrew's 
University. r. Finch is an accomplished scholar and savan‘—a man of 
letters as well as a man of science—and the expression which he gives to 
his reasonings is as lucid and elegant as these latter are acute and just, 

‘he momenta of Mr. Finch's exposition are supported in the appendix by a 
vast array of reference, scholarly and scientific.” —Lancet, 

“Within a short space we have a brief but clear and distinct sketch of the 
great Baconian philosophy, and an exposition of the manner in which its 
results are applicable to daily life. The parallel drawn between Comte and 
Bacon seems at first sight to involve something of a paradox ; but those who 
read the lecture will admire the ingenuity with which it is shown—and 
shown clearly too—that the late French philosopher was in many respects a 
true follower of Bacon. . . . . The object of the author is obviously 
truth in its purest and best form, free from prejudice and bigotry.”—Zdu- 
cational Times. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


DECAISNE’S SYSTEMATIC BOTANY BY HOOKER. 
On Thursday, oo 3, will be published, in One Volume, medium 8vo, with 
5,500 Woodcuts from Designs > ee and A. Riocreux, price 52s. 6d. 
oth, 


A GENERAL SYSTEM of DESCRIPTIVE 
and ANALYTICAL BOTANY, intwo Parts. Part. I. Organography, 
Anatomy, and Physiology of Plants. Part II. Iconography, or the 
Tescription and History of Natural Families. Translated from the 
French of E. l.e Maout, M.D, and J. Decaisne, Member of the Insti- 
tute, by Mrs. Hooxer. Edited, and arranged according to the Bota- 
nical System adopted in the Universities om Schools of Great Britain, 
by J. D. Hooxer, M.D. &c., Director of the Royal Botanic Gardens, 

ew. 


London: LONGMANS, GREEN, & CO. Paternoster Row. 


On Friday, the 28th instant, in 8vo, with numerous Woodcuts, price 12s. 6d. 


POPULAR LECTURES on SCIENTIFIC 
SUBJECTS. By H. HELMHOLTZ, Professor of Physiology, for- 
merly in the University of Heidelberg, and now in the University of 
Berlin ; Foreign Member of the Royal Society of London. Translated 
by E. Atkinson, Ph.D. F.C.S., of Science, 
Staff College. With an Introduction by Profe ‘YNDALL. 


London : LONGMANS, GREEN, & CO., Paternoster Row. 


Now ready, with 450 Engravings on Wood, upwards of 1,000 pages, large 
8vo, £1 118. 6d. 


THE COMPARATIVE ANATOMY of the 
DOMESTICATED ANIMALS. By A. CHAUVEAU, Professor at 
the Lyons Veterinary School. Second Edition, revised and enlarged, 
with the co-operation of S. ARLOING, late Principal of Anatomy at the 
Lyons Veterinary School, Professor at the Toulouse Veterinary School. 
Translated and Edited by Gzorce Fieminc, F.R.G S. M.A.I., Vete- 
rinary Surgeon, Royal Engineers ; Author of ‘‘ Travels on Horseback in 
Mantchu ‘Tartary,” “‘Horse-shoes and Horse-shoeing,” ‘Animal 
Plagues,” &c. 


J. and A. CHURCHILL, New Burlington Street. 


THE USEFUL PLANTS OF INDIA, 
with Notices of their Commercial Value in Commerce. Medicine, and 
the —_ By Colonel HEBER DRURY. Second Edition, in 8vo, 
price 16s. 


London: WM. H. ALLEN & Co., 13, Waterloo Place, S.W. 


Just published, with Woodcuts, medium 8vo, cloth, 3s. 6d. 


STEAM IN THE ENGINE: 
Its Heat and its Work. 
By P. KAUFFER, Managing Engineer, Leeds. 
London: BLACKIE & SON, Paternoster Buildings. 


This day, New Volume for 1873, with fine Steel Portrait and Memoir 
of Dr. W. B. Carpenter, price 5s, cloth, postage 
THE YEAR BOOK OF FACTS IN 
SCIENCE AND ART. By JOHN TIMBS, Author of “Curiosities 
of Science,” &c. 
London: LOCKWOOD & CO., 7, Stationers’ Hal! Court, E.C. 


Printed by R Cray, Sons & Tayior, at 7 and 8, Bread Street Hill, in the City of London, and published by Macmittan & Co. 
at the Office, 38, Bleecker Street, New York.—Titurspayv, March 20, :873. 
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OWENS COLLEGE, MANCHESTER. 


BRACKENBURY PROFESSORSHIP OF PHYSIOLOGY. 


It is proposed to make an appointment of a Professor of Practical Physi- 
ology and Histology in connection with the Owens College Medical School, 
on the foundation of the late Miss Brackenbury. In addition to the instruc- 
tion, by means of lectures and demonstrations, of medical and other students 
in Practical Physiology, the Professor will have charge of a large and well- 

ratory, in which students will be trained to original investiga- 
tion. The Professor would be required to enter on his duties in October 
next. The Council invite communications from gentlemen willing to un- 
dertake the office, to be addressed to J. G. Greenwood, Esq., Principal of 
Owens College, Manchester, by whom further information will be given. 


J. HOLME NICHOLSON, Registrar. 


LONDON LIBRARY, 


iz, ST. JAMES’S SQUARE.—(Founded in 184.) 
Patron—H.R.H. Tue Prince or WALEs. 
President—Tuomas Esq. 

_ This Library contains x ooo Volumes of Ancient and Modern Literature 
in various Languages. ubscription, 43 ayear, or £2, with Entrance-fee of 

46; Life Membership, £26. 
Fifteen Volumes are allowed to Country, and Ten to Town Members. 
Reading-room open from Ten to half-past Six. Prospectus on application. 


ROBERT HARRISON, Secretary and Librarian. 


ANTHROPOLOGICAL INSTITUTE of 
GREAT BRITAIN and IRELAND, 4, St. Martin’s Place, Trafalgar 
Square. Tuesday, the rst of April, at 8 o’clock p.m. precisely. 

Papers to be read :— 


* 1— Notes on the Collection of Peruvian Skulls and Pottery lately re- 
ceived from Consul Hutchinson.” By Professor Busk, F R.S., President, 
and Dr. Barnard Davis, F.R.S., Vice-president. 

the Natives of Vancouver's Island.’’ By Richard King, Esq., 


3—“Ona Human Skull from Birkdale, Southport.” By T. M. Reade, 
Esq. Communicated by the President. 


J. FRED. COLLINGWOOD, Secretary. 


UNIVERSITY COLLEGE, LONDON. 
CHEMISTRY AND MATHEMATICS. 


The Summer Courses of Lectures on those parts of the above-mentioned 
Subjects which are required at the Matriculation Examination of the Uni- 
versity of London will begin about the end of March. 

t Fees:—For the Chemistry Course, £4 4s.; for that on Mathematics, 

3 3. 

Prospectuses containing full information may be obtained on application 


at the College. 
JOHN ROBSON, B.A., 
Secretary to the Council. 
March 14th, 1873. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, Langham Place, each SUNDAY 
AFTERNOON at Four precisely Sunday, March 30.—RICHARD 
A. Proctor, Esq. B.A., Hor. Sec. R.A.S. (Author of ‘Other Worlds,” 
&c.), on “ Meteors and Comets, with Special Observations on the Lost 

met of Biela.” Members’ Annual Subscription, 41. Payment at 
the Door—One Penny, Sixpence, and (reserved seats) One Shilling. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Sireet, W. 


ROYAL POLYTECHNICINSTITUTION, 
REGENT STREET, W. 

LABORATORY and CLASS ROOMS are now open for ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with 
Patents Conducted. Classes are now forming in Chemistry, Physics, 
and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


ROYAL POLYTECHNIC INSTITUTION, 
309, REGENT STREET, W. 


Experimental Lectures on CHEMISTRY and PHYSICS by PROFESSOR 
E. V. GARDNER, F.A.S. M.S.A. To commence on MONDAY, 
March 31st. Fee -Three Guineas each Course. For syllabus, apply to 
Prof. Gardner, at the Institution. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGA STREET, 
LONDON, W. 
DirecteD sy ARTHUR VACHER. 


TISLEY AND SPILLER, 
OPTICIANS & SCIENTIFIC INSTRUMENT 


MAKERS, 
172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum), 


HAVE OPENED the above premises for the Manufacture 


| and Sale of Philosophical Apparatus, with the most modern 
| Improvements in Electricity, Magnetism, Spectrum Analysis, &c. 
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NEW BOOKS: 


CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of Histor. 
and English Literature in University College, Toronto. 8vo, ros. 6d. [This day, 5) 


A SECOND SERIES OF HISTORICAL ESSAYS. By E. A. Freeman, M.A. D.C.L., 
late Fellow of Trinity College, Oxford. 8vo, 10s. 6d. [ This day. 
ConTENTs :—“ Ancient Greece and Medizeval Italy ;” “ Mr. Gladstone’s Homer and the Homeric Ages ;” “The Historians 


ef Athens ;” “The Athenian Democracy ;” “ Alexander the Great ;” “Greece during the Macedonian Period ;” “ Mommsen’s 
History of Rome ;” “ Lucius Cornelius Sulla;” “ The Flavian Czsars.” (First SERIES, SECOND EDITION, 8vo, 10s. 6d.) 


OLD-FASHIONED ETHICS, and COMMON-SENSE METAPHYSICS, with some of 
their Applications. By W. T. THORNTON, Author of ‘‘ A Treatise on Labour.” 8vo, 10s. 6d. [This day. 


ConTenTs :—I. Ante-Utilitarianism. II. History’s Scientific Pretensions. III. David Hume as a Metaphysician. IV 
Huxleyism. V. Recent Phases of Scientific Atheism. VI. Limits of Demonstrable Theism. 


STUDIES IN THE HISTORY OF THE RENAISSANCE. By Walter H. Pater, 
M.A., Fellow of Brasenose College, Oxford. Crown 8vo, 7s. 6d. [This day. 


PROFESSOR HUXLEY’S CRITIQUES AND ADDRESSES. In the Press. 
(By the same Author, LAY SERMONS, ADDRESSES, and REVIEWS. New and Cheaper Edition. Crown 8vo, 75. 6d, 


THE INTELLECTUAL LIFE. By P. G. Hamerton. 


[ Shortly. 
SIR WILLIAM THOMSON’S PAPERS ON ELECTROSTATICS and MAGNETISM, 
Reprinted. With Illustrations. 8vo, acy. 
THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of ‘‘ Habit and 
Intelligence.” 8vo, 145. day. 
THE MYSTERY OF MATTER; and other Essays. By the Rev. J. A. Picton. 
Crown 8vo, 10s. 6d. [7his day. 
THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 
By EDWARD CLODD, F.R.A.S. Crown 8vo, 35. [ This day. 


THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M.A., Fellow of St. Peter’s 
College, Cambridge. Crown 8vo, 3s. 6d. [ This day. 


UNIVERSITY OARS. Being a Critical Inquiry into the After Health of the Men who 
rowed in the Oxford and Cambridge Boat Race from the year 1829 to 1869; based on the personal Experience of the 
Rowers themselves. By JOHN ED. MORGAN, M.D. M.A. Oxon., F.R.C.P., late Captain of the John + (Cul. 
Univ.), Physician to the Manchester Royal Infirmary, Author of ‘‘ Deterioration of Race,” &c. Crown 8vo, ified 

7s day. 


PROFESSOR HULL’S TREATISE ON BUILDING AND ORNAMENTAL 
STONES of GREAT BRITAIN and FOREIGN COUNTRIES, arranged according to their Geological Distribution 
and Mineral Characters With Illustrations of their Application in Ancient and Modern Structures. By E. HULL, M.A. 
F.R.S., Professor of Geology in the Roval College of Science, Dublin. 8vo, 125. [ This day. 


THIRD EDITION. THE SPECTRUM ANALYSIS. A Series of Lectures by Pro- 
fessor ROSCOE, F.R.S. With Appendices, Engravings, Maps, and Chromolithographs. Medium 8vo, ee a 21s. 
is day. 
MICHAEL FARADAY. By J. H. Gladstone, Ph.D. F.R.S. 


ConTENTS :—The Story of his Life—Study of his Character—Fruits of his Experience—His Method of Working—The 
Value of his Discoveries. New Edition, with Portrait engraved by Jeens from Photograph by John Watkins. Crown $vo, 
45. 6d. (India Proofs of Portrait, 5s.) [7hts day. 


WORDS AND PLACES; or, Etymological Illustrations of History, Ethnology, and 
Geography. Bythe Rev. ISAAC TAYLOR. Third Edition, revised and compressed. With Maps. Globe 8vo, 6s. 
day. 


MACMILLAN & CO., London. 
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MACMILLAN & CO’S SCIENCE PRIMERS 
FOR ELEMENTARY SCHOOLS. 


Under the joint Editorship of PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART. 


“4 method admirably suited to attract the interest and attention of young scholars. They are wonderfully clear and lucid in their 
instructions, simple in style, and admirable in plan.”—FDUCATIONAL TIMES. 


NEW VOLUME FUST PUBLISHED. 


PRIMER OF PHYSICAL GEOGRAPHY. 


By Archibald Geikie, LL.D., F.R.S., 


Murchison-Professor of Geology and Mineralogy in the Usiversity of Edinburgh. With numerous Illustrations, r8mo, cloth, 1s. 


PRIMERS ALREADY PUBLISHED. 


PRIMER OF CHEMISTRY. By H. E. 
ROSCOE, F.R.S., Professor of Chemistry in Owens College, Manches- 
ter. Second Edition. 18mo, cloth, rs. 


PRIMER OF PHYSICS. By BALFOUR 
STEWART, F.R.S., Professor of Natural Philosophy in Owens Col- 
lege, Manchester. Second Edition. 18mo, cloth, 1s. 


PRIMERS IN PREPARATION. 


INTRODUCTORY. By Professor Huxley, 


PRIMER OF GEOLOGY. By Professor 
GEIKIE, F.R.S. 


PRIMER OF BOTANY. By Dr. Hooker, 


C.B., F.R.S. 
PRIMER OF ASTRONOMY. By J. N. 


LOCKYER, F.R.S. 


MACMILLAN AND 


CO.’S SCIENTIFIC 


CLASS BOOKS, 


NEW VOLUME FUST PUBLISHED. 


LESSONS IN ELEMENTARY ANATOMY. 


turer in Comparative Anatomy at St. Mary’s Hospital. With upwards of 400 Illustrations. 18mo, €s, 6d. 


By St. George Mivart, F.R.S., Lec- 


[This day. 


VOLUMES ALREADY PUBLISHED. 


POPULAR ASTRONOMY.—With Lilus- 
trations. By Sir G. B. AIRY, K.C.B., Astronomer Royal. New 
Edition. 18mo, 4s. 6d. 


The speciality of this work is the direct reference of every step to the 
any, and the full description of the methods and instruments of 
observation. 


ELEMENTARY LESSONS in ASTRO- 


NOMY.—By J. NORMAN LOCKYER, F.R.S., with Coloured 
Diagram of the Spectra of the Sun, Stars, and Nebulz, and numerous 
Illustrations. New Edition. 18mo, ss. 


“The book is full, clear, and sound.” —A thenaum., 
QUESTIONS on the SAME. 1s. 6d. 


LESSONS in ELEMENTARY BOTANY. 
By Professor OLIVER, F.R.S., F.L.S. 


“We know of no work so well suited te direct the botanical pupil’s efforts 
as that of Professor Oliver.”—Natural History Review. 


LESSONS in ELEMENTARY CHEMIS- 
TRY, INORGANIC and ORGANIC.—By Professor ROSCOE. 
With numerous Illustrations, and Chromo-Lithographs of the Solar 
Spectra New Edition, 18mo, 4s. 6d. 


small, con.ract, carefully elaborated, and well-arranged manual.”— 
Spectator. 


ELEMENTARY LESSONS in LOGIC 
DEDUCTIVE and INDUCTIVE.—By Professor JEVONS. Withco- 
ious Questions and Examples, and a Vocabulary of Logical Terms. 

ew Edition. 18mo, 3s. 6d. 


LESSONS in ELEMENTARY PHYSI- 
OLOGY.—With Numerous Illustrations. By Professor HUXLEY, 
F.R.S. New Edition. 18mo, 4s. 6.7. 

** Asmall book ; but pure gold throughout. There is nota waste sentence 
or a superfluous word, and yet it is all clear as daylight.”—Guardian. 
QUESTIONS on the SAME, 1s. 62. 


POLITICAL ECONOMY for BEGIN. 
NERS.—By MILLICENT GARRETT FAWCETT. With Qucs- 
tions. New Edition. 18mo, as. 6.2. 

LESSONS in ELEMENTARY PHYSICS. 
—By BALFOUR STEWART, F R:S, Professor of Natural Philosep! y 
in Owens College, Manchester, With Coloured Diagram and numerous 
Illustrations. New Edition. 18mo, 4s. 6d. 


“The beau ideal of a scientific class-book, clear, accurate, and thorough.” 
—Educational Times. 


OWENS COLLEGE JUNIOR COURSE 
OF PRACTICAL CHEMISTRY. By F. JONES, Chemical Master 
in the Grammar School, Manchester. With Preface by Prof. Roscor, 
F.R.S. 12m, 2s. [This day. 


ELEMENTARY LESSONS IN PHY- 
SICAL GEOGRAPHY. By Professor GEIKIE, 


OTHER VOLUMES OF THE SERIES IN PREPARATION. 


MACMILLAN AND CO,, London. 
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PENS! PENS!! PENS!!! 
1,177 NEWSPAPERS recommend them. 


Oxford University Herald says the PHAETON PEN is the “ Won- 
der of the Age.” 7 
“They come as a boon and a blessing to men, 
The Pickwick, the Owl, and the Waverley Pen.” 
Sold everywhere. Sample Box, by post, rs. 1d. MACNIVEN & CAME- 
RON, 23 to 33, Blair Street, Edinburgh. ( blished 1770.) 


MACMILLAN’S MAGAZINE. 
FOR APRIL. 

Prick 1s. 

CONTENTS OF THE NUMBER. 


I.—“‘ Betsy Lee, a Fo'c’s'le Yarn.” Part I. 
I1.—* Ball-giving and Ball-going"” By Courtenay Boyle. 
Ill.—“ A Princess of Thule.” By William Black, Author of ‘ The 
Strange Adventures of a Phaeton.” Chapters 1V.—V, 
IV.—“ Recol ections of Mr. Grote and Mr. Babbage.” By Lionel A. 
Tollemache. 
V.—‘ Disestablish and Disendowment: with a Proposal for a really 
National Church of England.” By Alfred R. Wallace, F.R.S. 
VI.—“‘ My Time, and What I've Done with it.” By F. C. Burnand. 
Chapters I.—III 
VII.—“ Flowers for the Poor.” By Miss Stanley. 
ViLI,—“ Our Present Position and Probable Future in India.” By James 
Routledge. 


MACMILLAN & CO., LONDON. 


No. 162. 


HOLLOWAY’S OINTMENT and PILLS. 


—Fear not.—Though surrounded by circumstances disadvantageous to 
health, these remedies, if properly applied, will cut short fevers, influ- 
enza_ inflammation, diphtheria, and a host of other complaints always 
lurking about to seize the weak, f@lorn, and unwary. The superiority 
of Holloway’s medicines for subduing disease has been so fully and 
widely proved, that it is only necessary to ask the afflicted to give them 
a trial, and if the instructions folded round them be followed, no disap- 
—— will ever ensue, or dangerous consequences result. In 

oarseness and ulcerated sore throat the Ointment should frequently 
be rubbed on the neck and top of the chest. It will arrest the increas- 
ing inflammation, allay disquietude, and gradually cure. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
o? 4 tive invention in the curative treatment of Hernia. The useof 
: » steel spring, so often hurtful in its effects, is here avoided ; a 
“\ soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn — sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 


JOHN WHITE, 228, Piccadilly. 
Price of a single Truss, 16s., 215., 26s. 6d., and 315. 6d. 
»  Double,, 318 425., and 525. 
» Umbilical and 52s. 64. 
ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness, and Swelling of the leg 


|Postiee 


Sprains, &c. ey are porous, light in texture, and inexpensive, and drawn 
en over an ordinary stocking. Price 4s. 6d., 78. 6d., 105., and 16s. each 
free. 


JOHN WHITE, Manutacturer, 228, Piccadilly, London. 


Feap. 8vo, pp. cloth, with 120 Illustrations, price 4s. 6d, 


ELEMENTARY GEOLOGY, 
By J. CLIFTON WARD, F.G.S., 
Associate of the Royal School cf Mines ; of Her Majesty's Geological 
urvey. 
“* Altogether a complete and handy Manual of Geology, which cannot be 
oe commended "—School Board Chronicle. 


e book should be known to all elementary teachers.”—Pudlic 
Opinion. 


By the same Author, 


Fcap. 8vo, pp. viii. and 216, cloth, with 154 Illustrations, and Lists of Appa- 
ratus and Experiments, price 3s. 6d., 


ELEMENTARY NATURAL 
PHILOSOPHY. 


‘*A very good book for schools.” —Popular Science Review. 
**Science teachers will find this work of great use to them.”—The 
National Schoolmaster. 


*,* Glossaries of Scientific Terms are given at the end of each volume. 
London: TRUBNER & CO., 8 and 60, Paternoster Row. 


BRITISH FOSSILS, CRUSTACEA, 


ECHINODERMATA, RECENT SHELLS, &c. 
Collections at Half-a-Guinea, and at 1, 2, 5 Guineas and upwards, also 
single specimens of the same, Glass-capped Boxes, ‘Tablets, ‘lrays, and 
every requisite for the Geologist, of THOMAS D. RUSSELL, 37, Arunde 
Street, Strand, London, W C 
Microscopical Preparations from the Mollusca, Echinodermata, Forami- 
nifera, &c. Palate ot Squid, post free 13 stamps. Catalogues free 


EDGINGTON’S GARDEN NETTING, 


the cheapest and most durable, at 1d. per square yard, or in quantities 
of 250, 500, or 1,000 yards, carriage free. 


EDGINGTON'S RICK CLOTHS for 68 years have maintained their 
celebrity as the best. 


EDGINGTON’S MARQUEES for Hire are the most elegant and 
capacious. 


EDGINGTON’S CRICKET and GARDEN TENTS are the prettiest 

TIFFANY, SCRIM CANVAS, and every other kind of NETTING. 

Be particular—FRED. EDGINGTON & CO., Rick Cloth, &c., Manu- 
facturer to Her Majesty, 52 (only), Old Kent Road, London, S.E. 

A quantity of good Second-hand Government TENTS for sale, cheap. 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 
THE GARDEN is conducted by Wittiam Rosinson, F.L.S., Author o 
“* Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” ‘* The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Wniters in every de- 
partment of Gardening are contributors to its pages. ae: 
The following are some of the subjects regularly treated of in its pages :— 
The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 
The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 
Room and Window Gardens. The Greenhouse and 
Notes and Questions. The Household. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 7 
THe GARDEN may be obtained through all Newsag and atthe Railway 
Bookstalls, at 4d. per copy. It may also be had direct from the Office at 55. 
for a Quarter, 9s. 9d. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vamee andin Monthly Parts. Specimen ies t-free), 4 
37, Southampton Street, Covent Garden, W.C. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 


THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 


Edited by Joun ALGERNON CLARKE, Secretary to the Central Chamber of 
Agriculture, 
Devotes special attention to the di ions and p dings of the Cham- 
rs of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specialiy reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 34., or prepaid, 15s. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 
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CLARENDON PRESS PUBLICATIONS. 


A TREATISE on ELECTRICITY and MAGNETISM. By J. C. Maxwell, M.A., 


F.R.S., Professor of Experimental Physics in the University of Cambridge. 2 vols. 8vo, 315. 6d. | [Zhis day. 
ELEMENTS of NATURAL PHILOSOPHY. By Prof. Sir William Thomson, F.R.S., 
and Prof. P. G. TAIT. Part I. 8vo. 9s. [ This day. 


The GEOLOGY of the VALLEY of the THAMES. By John Phillips, M.A., F.R.S. 

Professor of Geology in the University of Oxford. With Coloured Map and Numerous illustrations. 8vo, 21s. 

“ It does not often fall to our lot to open a book devoted to Science, and to derive from it the large amount of pleasure, and at 
the same time of real instruction which we have found in the pages of this volume.” —A¢heneum. 

“ We believe that the book will remain for a very long time the standard work on geology of the secondary period.” —/ad/ 
Mail Gazette. 


VESUVIUS. By Professor Phillips. With numerous Maps and Illustrations. Crown 
8vo, 10s, 6d, 
‘¢ Professor Phillips has undertaken to give an authentic history of Vesuvius from the days of Crassus to the end of 1868, and to 
explain the phenomena of the burning mountain according to the laws of a rigid induction. His plan has been successfully carried 
out, and has resulted in a work of high value.” —Pad// Mal/ Gazette. 


DESCRIPTIVE ASTRONOMY. A Handbook for the General Reader, and also for 
practical Observatory work, With 224 Illustrations and numerous Tables. By G, F. CHAMBERS, F.R.A.S., Barrister-at- 
w. Demy 8vo, cloth, 856 pp., price 21s. 


CHEMISTRY FOR STUDENTS. By A. W. Williamson, Phil. Doc., Professor of 

Chemistry, University College, London. New Edition, with Solutions. Extra fcap. 8vo, Cloth, price 8s. 6d. 

‘* A too rare example of what a good elementary text-book in any science ought to be: the language brief, simple, exact ; the 
arrangement logical, developing in lucid order principles from facts, and keeping theory always dependent upon observation; a 
book that keeps the reason of the student active while he strives to master details difficult but never without interest,”— 
Examiner. 


EXERCISES IN PRACTICAL CHEMISTRY. By A. G. Vernon Harcourt, M.A., 
F.R.S., Senior Student of Christ Church, and Lee’s Reader in Chemistry, and H. G. MADAN, M.A., Fellow of Queen’s 
College, Oxford. Series I., Qualitative Exercises. Crown 8vo, price 7s, 6¢. Second Edition. 

“The volume is intended as a companion to the valuable and suggestive work on ‘Theoretical Chemistry,’ by Professor 
Williamson. It constitutes a complete guide to Qualitative Chemical Analysis. Ample instructions are given to the student 
at every step, and the instructions are further enforced by excellent illustrations. ‘The first portion consists of an examination 
of the principal gases, and of the principal radicles and their salts ; whilst the second treats of the systematic analysis of a 
single salt. The Appendix contains a variety of useful tables. Many useful practical hints are dispersed throughout the 
volume, which is one worthy in every respect of a place in the Clarendon Press Series.” —Afedical Times. 


AN ELEMENTARY TREATISE ON HEAT. By Balfour Stewart, LLD., F.R.S, 
Professor Natural History in Owens College, Manchester. Extra fcap. 8vo, with numerous Woodcuts and Diagrams, 7s. 6d. 
New Edition, revised and enlarged. 


_ “The publication of this manual is exceedingly well-timed ; it includes within narrow limits the leading facts and principles of 
this younge.-orn of the Sciences, and for the mastery of the greater portion"Sf the contents only requires ordinary intelligence on 
the part of the reader.” —.Spectator. 


FORMS OF ANIMAL LIFE. Being Outlines of Zoological Classification Based upon 
Anatomical Investigation, and Illustrated by Descriptions of Specimens and of Figures. By GEORGE ROLLESTON, 
M.D., F.R.S., Linacre Professor of Physiology, Oxford. Demy 8vo, price 16s. 


“Teacher and student alike will rejoice over this volume. It supplies us in a thorough, yet easily-mastered, manner, with a 
vast amount of precise and important information concerning the structure of all animals save man, the descriptions being drawn in 
order from every sub-kingdom and each class of the animal world.” —Spectator. 


“A book of the highest character and value.” —Athenaum. 


A TREATISE ON ACOUSTICS. By W. J. Donkin, F.R.S., Savilian Professor of 


Astronomy in the University of Oxford. Crown 8vo, price 7s. 6d. 


A SYSTEM OF PHYSICAL EDUCATION: Theoretical and Practical, with numerous 
Illustrations drawn by A. Macdonald, of the Oxford School of Art. By ARCHIBALD MACLAREN, The Gymnasium, 
Oxford. Extra fcap, 8vo, price 7s. 6d. 

_ “The work before us is one which should be in the hands of every schoolmaster and schoolmistress. It is marked in every 

line by good sense, and is so clearly written that no one can mistake its rules.” —Zancet, 


A TREATISE ON NATURAL PHILOSOPHY. By Sir William Thomson, F.R.S., 
Professor of Natural Philosophy in the University of Glasgow, and P. G. TAIT, M.A., Professor of Natural Philosophy in 
the University of Edinburgh. Volume I. [A new Edition in the Press. 


Qxtord: Printed at the Clarendon Press, and published by MACMILLAN & CO., London, 
Publighers to the University. 
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SCIENTIFIC PUBLICATIONS. 


PROFESSOR HUXLEY’S LAY SERMONS, ADDRESSES and REVIEWS. 


ConTENTS :—The advisableness of improving Natural Knowledge—Emancipation, Black and White—A Liberal Education, 
and where to find it—-Scientific Education—Ona the Study of Zoology—On the Physical Basis of Life—The Scientific Aspects 
of Positivism—On a Piece of Chalk, the Origin of Species, &c, New and Cheaper Edition. Crown 8vo, 7s. 6d. 


Essays selected from the above, Crown 8vo, Is. 


FIRST PRINCIPLES of CHEMICAL PHILOSOPHY. By Josiah P. Cooke, jun., 


Ervine Professor of Chemistry and Mineralogy in Harvard College. Crown 8vo, 12s. 


HANDBOOK of BRITISH FUNGI; with full descriptions of all the Species and 
Illustrations of the Geaert. By M. C. COOKE, M.A. 2 Vols, Crown 8vo, 245. 


The STUDENT'S FLORA of the BRITISH ISLANDS. By J. D. Hooker, C.B., 
F.R.S., &c., Director of the Royal Gardens, Kew. Globe 8vo, tos. 6d. 


FIRS’ BOOK of INDIAN BOTANY. By Danicl Oliver, F.R.S., Professor of Botany 
in University College, Lon lon, and keeper of the Herbarium and Library at the Royal Gaidens, Kew. With numerous 
Illustrations, Globe 8vo, 6° 47 


HOLIDAYS on HIGH LANDS: or RAMBLES and INCIDENTS in SEARCH of 
ALPINE PLANTS. the Rev. MACMILLAN. Globe 8vo, 6s. 


HEREDITARY GENIUS: an Inquiry into its Laws and Consequences. By Francis 
GALTON, F.R.S. 8vo, 12s, 


** A most able and interesting book.” — Zimes 


COMPARATIVE LC“'NGEVITY in MAN and the LOWER ANIMALS. By E. Ray 
LANKESTER, B.A. Crown 8vo, 45. 6. 


TRAINING, in THEORY end PRACTICE. By Archibald Maclaren, the Gymnasium. 
Oxford. With Diagrams and Tables. 8vo, 75. 6.7. 


A PHYSICIAN’S PROBLEMS. By Charles Elam, M.D., M.R.C.P. Crown 8vo, 9s. 


CoNTENTs :—Natural Heritage—On Degeneration in Man—On Moral and Criminal Epidemics—Body v. Mind—lllusions 
and Hallucinations—On Somnambulism—Reverie and Abstraction. 


An INTRODUCTION to the OSTEOLOGY of the MAMMALIA. By W. H. Flower, 


F.R.S,, Hunterian Professor of Comparative Anatomy and Physiology. With numerous [llustratioas. Globe 8vo, 75. 67. 


A DIGEST of FACTS RELATING to the TREATMENT and UTILIZATION of 


SEWAGE, By W. H. CORFIELD, M.A., Professor of Hygiene and Public Health at University College, London. Second 
Edition, correctedand enlarged. 8vo 10s, 6d, 


The COAL QUESTION. By W. Stanley Jevons, M.A. Professor of I-ogic in Owens 


College, Manchester, Second Edition, revised. 8vo, 10s. 6d. 


AHISTORY of CHEMICAL THEORY, from the Age of Lavoisier down to the present 
Time. Ry AD. WURTZ, Translated by HENRY Warts, F.R.S. Crown 8vo, 6s, 


A TREATISE on the ORIGIN, NATURE, and VARIETIES of WINE. Being 4 


Complete Manual of Viticulture and nology. By J. L. THUDICHUM, M.D.,and AUGUSTE DUPRE, Ph.D., Lecturer 
on Chemistry at Westminster Hospital. With numerous Illustrations, Royal 8vo, 255. 


MACMILLAN & CO., London. 
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THE OCEAN SURVEY EXPEDITION. 
BY DR. WYVILLE THOMSON, F.R.S., 
Director of the Scientific Staff of the Challenger Expedition. 


In 8vo, cloth, extra gilt, with nearly 100 Illustrations and 8 Coloured Maps and Plans, price 315, 6d. This day. 


THE DEPTHS OF THE SEA. 


AN ACCOUNT OF THE GENERAL RESULTS OF THE DREDGING CRUISES 
Of H.M.S. Lightning and Porcupine during the Summers of 1868-69-70, under the Scientific Direction of 


Dr. Carpenter, F.R.S., J. Gwyn Jeffreys, F.R.S., and Dr. Wyville Thomson, F.R.S. 


Jt was the important and interesting results recorded in this volume that induced the Government to send out the great Expedition 
now launched under the scientific guidance of Dr. Wyville Thomson, which is spoken of as ‘* the most important surveving expedition 
which has ever sailed from any country. 


CONTENTS :— 
Cuar. I,—Introduction. Cuap. VI.—Deep-sea Dredging. 
»  I1—The Cruise of the Lightning.  WII.—Deep-sea Temperature, 
» Cruises of the Porcupine. VIII.—The Gulf-stream, 
» IW— (continued). IX.—The Deep-sea Fauna. 
»  V.—Deep-sea Sounding. »  %.—The Continuity of the Chalk. 


Second Edition, in imperial 8vo, cloth, extra gilt, price 315. 6d., Illustrated by Eleven Coloured Plates 
and 455 Woodcuts, in a few days, 


THE FORCES OF NATURE: 
A POPULAR INTRODUCTION tothe STUDY of PHYSICAL PHENOMENA, 
By AMEDEE GUILLEMIN. 


Translated from the French by Mrs. NORMAN LOCKYER, and Edited, with Additions and Notes, by 


NORMAN LOCKYER, F.RS, 


CONTENTS. 


Book I. Gravity.—Book II, Sound.—Book III. Light.—Book IV. Heat.—Book V. Magnetism.—Book VI. 
The Electric Light.—Book VII. Atmospheric Meteors. 


“Translator and editor have done justice to their trust. The text has all the force and flow of original writing, combining 
faithfulness to the author’s meaning with purity and independence with regard to idiom ; while the technical precision and accuracy 
pervading the work throughout speak of the watchful editorial supervision which has been given to every scientific detail. Nothing 
can well exceed the clearness and delicacy of the illustrative woodcuts borrowed from the French edition, or the purity and 
chromatic truth of the coloured plates. Altogether the work may be said to have no parallel, either in point of fulness or attrac- 
tion, as a popular manual of physical science. . _. What we feel, however, bound to say, and what we say with pleasure, 
is that among works of its class no publication can stand comparison with it either in literary completeness or in artistie grace.” — 
Saturday Review. 


MACMILLAN & CO., London. 
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MAJOR NOEL ON THE SOURCE OF MENTAL LIFE. 


ig for publication, in One Volume 8vo, with Four Anatomical and 
other illustrative Plates. 


ON THE PHYSICAL BASIS of MENTAL 
LIFE. By MAJOR NOEL, Author of ‘Grundziige der Phreno- 
logie,” of which Two Editions have been published in Germany. 


London: LONGMANS, GREEN, and CO., Paternoster Row. 


NEW EDITION OF LLOYD’S WAVE-THEORY OF LIGHT. 
Now ready, in 8vo, price ros. 6d., cloth. 
ELEMENTARY TREATISE ON THE 

WAVE-THEORY OF LIGHT. By HUMPHREY LLOYD, D.D. 


D.C.L., Provost of Trinity College, Dublin, and formerly Professor of 
Natural Philosophy in the University. Third Edition, revised and 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


DECAISNE’S SYSTEMATIC BOTANY BY HOOKER. 
On Thursday, April 3, will be published, in One Volume, medium 8vo, with 
5,500 Woodcuts rom Designs b ay heil and A. Ri » price 52s. 6d. 
clot 


A GENERAL SYSTEM of DESCRIPTIVE 
and ANALYTICAL BOTANY, intwo Parts. Part. I. Organography, 
Anatomy, and Physiology of Plants. Part II. Iconography, or the 
Description and History of Natural Families. Translated from the 
French of E. Le Maout, M.D, and J. Decaisne, Member of the Insti- 
tute, by Mrs. Hooxer. Edited, and arranged according to the Bota- 
nical System adopted in the Universities and Schools of Great Britain, 
by J. D. Hooxer, M.D. &c., Director of the Royal Botanic Gardens, 

ew. 


London: LONGMANS, GREEN, & CO. Paternoster Row. 


NEW EDITION OF WEBB’S CELESTIAL OBJECTS. 
In Crown 8vo, with Map, Plate, and Woodcuts, price 7s. 6d. 


CELESTIAL OBJECTS for COMMON 
TELESCOPES. By the Rev. T. W. WEBB, M.A. F.R.A.S. In- 
cumbent of Hardwick, Herefordshire. The Third Edition, revised and 
aday to the Present State of Sidereal Astronomical Science. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


THE CAUSE, DATE, and DURATION 
of the LAST GLACIAL EPOCH OF GEOLOGY. With an Inves- 
tigation of a New Movement of the Earth. By Lieutenant-Colonel 
Dd. IN, R.A. F.R.A.S Demy 8vo, price ros. 


CHAPMAN & HALL, 193, Piccadilly. 


Crown Byo. 6s. 
A PRACTICAL MANUAL of CHEMICAL 
ANALYSIS and ASSAYING. 


As applied to the Manufacture of Iron from its Ores, and to Cast Iron, 
rought Iron, and Steel, as found in Commerce. 
By L. L. DE KONINCK, Dr, Sc., and E. DIETZ. Edited with Notes 
by Ropert F.R.S. F.G.S. &c. 


CHAPMAN & HALL, 193, Piccadilly. 
THE 
JOURNAL OF APPLIED CHEMISTRY. 


A MONTHLY PUBLICATION OF 16 PAGES QUARTO, 


Devoted to Chemistry as applied to Arts and Manufactures, Agriculture, 
Metallurgy, &c. &c. 

At Two Dollars and Twenty-five Cents per annum, or One Dollar and 
je ag Cents paid strictly in ad , including postage to United 

om. 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. 
at — space is also devoted to Practical Recipes and interesting Scien- 

ic Facts. 

Full and carefully-prepared Market Reviews and Prices Current of Drugs 
and Chemicals of every description are given in each number for New 
York, Boston, and Philadelphia, with Tables of Imports. 


EIGHTH VOLUME, commenced with January number. 


DEXTER & CO., PUBLISHERS, 


17, Spruce Street, New York ; 48, Hanover Street, Boston; and 149, South 
4th Street, Philadelphia, Pa., U.S.A. 


THE DOCTRINE OF EVOLUTION. 
Just published, 8vo, cloth, price 18s. 


HERBERT SPENCER’S PRINCIPLES 
OF PSYCHOLOGY.” Vol. Il. Being the Fifth Vol. of 
A SYSTEM OF PHILOSOPHY. 
By HERBERT SPENCER. 
Vol. I. ‘‘First Principles.” Second Edition, reorganised. 8vo, cloth, 
price 16s. : 
Vols, II. III. “The Principles of Biology.” 2 vols. 8vo, cloth, price 345. 


Vol. IV. ** The Principles of Psychology.” Second Edition. Vol. I. 
8vo, cloth, price 18s, 


BY THE SAME AUTHOR. 
Third Edition, with a Postscript replying to Criticisms. 
THE CLASSIFICATION OF THE 


SCTENCES: to which are added Reasons for Dissenting fi 
Philosophy of M. Comte. 8vo, 2s. 6d. ting from the 


EDUCATION : Intellectual, Moral, and 
Physical. 8vo, cloth, 6s. 


CHEAPER EDITIONS. 
SOCIAL STATICS; or, The Conditions 


essential to Human Happiness specified, and the First of them deve- 
loped. 8vo, cloth, ros. 

ESSAYS: Scientific, Political, and Specu- 
lative. (Being the First and Second Series rearranged, and containing 
an additional Essay.) 2 vols. 8vo, cloth, 16s. 

WILLIAMS AND NORGATE, 14. Henrietta Street, Covent Garden, 
London ; and 20, South Frederick Street, Edinburgh. 


Now ready, in Two Volumes, with 123 Plates, containing 350 Figures, 
VO, 245. 
HANDBOOK FOR 


THE PHYSIOLOGICAL LABORATORY, 
By E. KLEIN, M.D. 
Assistant-Professor in the of the Brown Institution, 


Formerly Privat-Docent in Histology in the University of Vienna ; 
J. BURDON-SANDERSON, M.D. F.R.S., 
Professor of Practical Physiology in University College, London ; 
MICHAEL FOSTER, M.A. M.D. F.R.S., 
Fellow of, and Prelector of Physiology in, Trinity College, Cambridge ; 


and 
T. LAUDER BRUNTON, M.D. D.Sc., 
Lecturer on Materia Medica in the Medical College of St. Bartholomew's 
Hospital. 
Edited by J. Burpon-SANpERSON. 

*,* This book is intended to serve as a guide to the practical courses of 
Physiology now given in the great Schools of Medicine, and as an aid to 
the beginner in physiological and pathological research. It contains an ex- 

sition of the fundamental facts of the Science, with explicit directions, 
Pounded on practical experience, for their demonstratioa. 


J. and A. CHURCHILL, New Burlington Street. 


Now ready, in One Volume, 8vo, cloth extra, 304 pp. and 93 Illustrations 
price 16s. 


NANIA CORNUBIAZE, a Descriptive 


Essay, illustrative of the Sepulch and F 1 Customs of the 
Early Inhabitants of the County of Cornwall. By WILLIAM COPE- 
LAND BORLASE, B.A., FSA. 
London: LONGMANS, GREEN, & CO., Paternoster Row. 
Truro: J. R. NETHERTON. 


In 1 vol. crown 8vo, with several Engravings, price 7s. 6d. 


THE DAY AFTER DEATH; or, The 


Future Life as Revealed by Science. By LOUIS FIGUIER, Author 
of ‘*The World before the Deluge.” 


RICHARD BENTLEY & SON, New Burlington Street. 


Seventh Thousand, demy 8vo, with 200 Illustrations, ros. 6d. 
THE HEAVENS: an Illustrated Hand- 
book of Popular Astronomy. 
By AMEDEE GUILLEMIN. 
Edited by J. Norman Lockyer, F.R.A.S. 
RICHARD BENTLEY & SON, New Burlington Street. 


Printed by R Cray, Sons & Taytor, at 7 and 8, Bread Street Hill, in the City of London, and published by Macmittan & Co. 
at the Office, 38, Bleecker Street, New York.—THurspay, March 27, 1873 
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A WEEKLY ILLUSTRA 


“* To the solid ground 


Of Nature trusts the mind which builds for aye.” —WoRDSWORTH 


No. 179, VOL. 7] THURSDAY, 


APRIL 3, 1873 


Ragistered as a Newspaper at the General Post Office. 


[All Rights are Reserved. 


OWENS COLLEGE, MANCHESTER. 


BRACKENBURY PROFESSORSHIP OF PHYSIOLOGY. 
It is proposed to make an appointment of a Professor of Practical Physi- 


ology and Histology in connection with the Owens College Medical School, | 


on the foundation of the late Miss aoa 5 

In addition to the instruction, by means of lectures and demonstrations, 
of medical and other students in Practical Physiology, the Professor will 
have the charge of a large and well-fitted Laboratory, in which students 
will be trained to original investigations. 

The Professor will be required to enter on his duties in October 


t. 
The Council invite communications from gentlemen willing to under- 


take the office, to be addressed to J. G. Greenwood, Esq., Principal of 
Owens College, Manchester, by whom further information will be given. 


J. HOLME NICHOLSON, Registrar. 


VICTORIA INSTITUTE, 
OR PHILOSOPHICAL SOCIETY. 


A Paper ‘On Force” will be read by Professor KIRK, at 8 o'clock on 
MONDAY, 7th April. 


Cc. BROOKE, Esgq., F.R.S. V.P. in the chair. 


The Covers for the VI.th Volume of the Transactions are now ready 


F. PETRIE, Hon. Sec. 
8, Adelphi Terrace, Strand. 


SUNDAY LECTURE SOCIETY.—LEC. 
TURES at ST. GEORGE’S HALL, Langham Place, each SUNDAY 
AFTERNOON at Four precisely Sunday, April 6.—W. B. Car- 


| 


PENTER, Esq. M.D. F.R.S. F.L.S. on ‘ The Stereoscope, the Pseudo- | 


scope, and Binocular Vision,” Members’ Annual Subscription, 41. 
ag at the Door—One Penny, Sixpence, and (reserved seats) One 
ing. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
Directep sy ARTHUR VACHER. 


ROYAL POLYTECHNIC INSTITUTION, 
309, REGENT STREET, W. 

LABORATORY and CLASS ROOMS are now open for ANALYSES. 

Pupils and Class and Private Studies. Investigations connected with 

tents Conducted. Classes are now forming in Chemistry, Physics, 


and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 7 


The MISSES GOULTY 
Expect their Pupils to Reassemble, after the Spring Holidays, 
On TUESDAY, the Twenty-ninth of April. 
2, SUSSEX SQUARE, KEMP TOWN, BRIGHTON. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes, Fees 
moderate. Analyses and _ investigations to Prof. 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, 


BRITISH LEPIDOPTERA AND COLEOPTERA, AND A FEW 
FOREIGN. 


MR. J. C. STEVENS will Sell by Auction, 


at his great room, 38, King Street, Covent Garden, on TUESDAY, 
April 8, at half-past 12 precisely, the choice collection of British Lepi- 
doptera formed by Mr. W. G. Woods, and sold in consequence of his, 
leaving England. Most of the Specimens are in first-rate condition, and 
the localities of all the varieties given. Also several smaller collections, 
including a few lots of neatly-mounted Hemiptera, and the cabinets 
of Coleoptera and Lepidoptera of the Rev. J. L. Brown, and a few 
Exotic Lepidoptera and Coleoptera. On view the day prior (after 2 
o’clock), and catalogues had. 


GEOLOGICAL MUSEUM FOR SALE.— 


Two Cabinets, containing 6,000 specimens (scientifically arranged) of 
Minerals, Rocks, and Fossils, forming a first-class private museum. 
Price 3,000 guineas. 
Apply to Professor Tennant, 149, Strand. London, W.C., who has also 
Elementary Collections at 2, 5, 10, 20, to 100 guineas each, 
Professor Tennant gives Instructionin Mineralogy and Geology. 


NEW. EDITION OF WEBB’S CELESTIAL OBJECTS. 
In Crown 8vo, with Map, Plate, and Woodcuts, price 7s. 6d. 
CELESTIAL OBJECTS for COMMON 
TELESCOPES. By the Rev. T. W. WEBB, M.A. F.R.A.S. In- 


cumbent of Hardwick, Herefordshire. The Third Edition, revised and 
adapted to the Present State of Sidereal Astronomical Science. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


BRUHN’S LIFE OF HUMBOLDT. 
On April x0, in 2 vols. 8vo, with 3 Portraits, price 36s. 


LIFE OF ALEXANDER VON HUM- 


BOLDT. Compiled in C ation of the Centenary of his Birth 
by Herr Jutivs Lowenserc, Dr. Ropert Av&-LALLEMENT, and Dr. 
A.rrep Dove. Edited by Professor Bruuns, Director of the Obser- 
vatory at Leipzig. Translated by Janz and CaRoLing LAssELL. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 
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NEW BOOKS. 


CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 
and English Literature in University College, Toronto. 8vo, ros. 6d. [This day, 


A SECOND SERIES OF HISTORICAL ESSAYS. By E. A. Freeman, M.A. D.C.L., 
late Fellow of Trinity College, Oxford. 8vo, 10s. 6d. [ This day. 


ConTENTS :—“ Ancient Greece and Medieval Italy ;” “ Mr. Gladstone’s Homer and the Homeric Ages ;” “ The Historians 
ef Athens ;” “The Athenian Democracy ;” “ Alexander the Great ;” “Greece during the Macedonian Period ;” “ Mommsen’s 
History of Rome ;” “ Lucius Cornelius Sulla;” “ The Flavian Cesars.” (FIRST SERIES, SECOND EDITION, 8vo, 10s. 6d.) 


OLD-FASHIONED ETHICS, and COMMON-SENSE METAPHYSICS, with some of 
their Applications. By W. T. THORNTON, Author of ‘‘ A Treatise on Labour.” 8vo, 10s. 6d. [This day. 


CONTENTS :—I. Ante-Utilitarianism. II. History’s Scientific Pretensions. III. David Hume as a Metaphysician. IV 
Huxleyism, V. Recent Phases of Scientific Atheism. VI. Limits of Demonstrable Theism. 


STUDIES IN THE HISTORY OF THE RENAISSANCE. By Walter H. Pater, 
M.A., Fellow of Brasenose College, Oxford. Crown 8vo, 7s, 6d. [This day. 


PROFESSOR HUXLEY’S CRITIQUES AND ADDRESSES. In the Press. 
(By the same Author, LAY SERMONS, ADDRESSES, and REVIEWS. New and Cheaper Edition. Crown 8vo, 75. 6d, 


THE INTELLECTUAL LIFE. By P.G. Hamerton. 


[ Shortly. 
SIR WILLIAM THOMSON’S PAPERS ON ELECTROSTATICS and MAGNETISM, 
Reprinted. With Illustrations. 8vo, 16s. Gay. 


THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of “ Habit and 


Intelligence.” 8vo, 145. [This day. 
THE MYSTERY OF MATTER; and other Essays. By the Rev. J. A. Picton. 

Crown 8vo, tos. 6d. [Zhis day. 
THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 

By EDWARD CLODD, F.R.A.S. Crown 8vo, 35. [ 7his day. 


THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M.A., Fellow of St. Peter’s 
College, Cambridge. Crown 8vo, 3s. 6d. [ This day. 


UNIVERSITY OARS. Being a Critical Inquiry into the After Health of the Men who 
rowed in the Oxford and Cambridge Boat Race from the year 1829 to 1869; based on the personal Experience of the 
Rowers themselves. By JOHN ED. MORGAN, M.D. M.A. Oxon., F.R.C.P., late Captain of the John + (Col. 
Univ.), Physician to the Manchester Royal Infirmary, Author of ‘‘ Deterioration of Race,” &c. Crown 8vo, [Thee 

is day. 


PROFESSOR HULL’S TREATISE ON BUILDING AND ORNAMENTAL 
STONES of GREAT BRITAIN and FOREIGN COUNTRIES, arranged according to their Geological Distribution 
and Mineral Characters With Illustrations of their Application in Ancient and Modern Structures, By E. HULL, M.A. 
F.R.S., Professor of Geology in the Royal College of Science, Dublin. 8vo, 12s. [Zhis day. 


THIRD EDITION. THE SPECTRUM ANALYSIS. A Series of Lectures by Pro- 
fessor ROSCOE, F.R.S. With Appendices, Engravings, Maps, and Chromolithographs. Medium 8vo, = _ 215. 
is day. 


MICHAEL FARADAY. By J.H. Gladstone, Ph.D. F.R.S. 


CONTENTS :—The Story of his Life—Study of his Character—Fruits of his Experience—His Method of Working—The 
Value of his Discoveries. New Ediion, with Portrait engraved by Jeens from Photograph by John Watkins. Crown Svo, 
4s. 6d. (India Proo's of Portrait, 5s.) [Zhis day. 


WORDS AND PLACES; or, Etymological Illustrations of History, Ethnology, and 
Geography. Bythe Rev. ISAAC TAYLOR. Third Edition, revised and compressed. With Maps. Globe 8vo, 6s. 
[Zhis day. 


MACMILLAN & CO., London. 
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CLARENDON PRESS PUBLICATIONS. 


A TREATISE on ELECTRICITY and MAGNETISM. By J. C. Maxwell, M.A., 
F.R.S., Professor of Experimental Physics in the University of Cambridge. 2 vols. 8vo, 315. 6d. , [This day. 


ELEMENTS of NATURAL PHILOSOPHY. By Prof. Sir William Thomson, F.R.S., 
and Prof. P. G. TAIT. Part I. 8vo. gs. [Thés day. 


The GEOLOGY of the VALLEY of the THAMES. By John Phillips, M.A., F.R.S. 

Professor of Geology in the University of Oxford. With Coloured Map and Numerous illustrations. 8vo, 21s. 

* It does not often fall to our lot to open a book devoted to Science, and to derive from it the large amount of pleasure, and at 
the same time of real instruction which we have found in the pages of this volume.” —Asheneum. 

“ We believe that the book will remain for a very long time the standard work on geology of the secondary period.” —Pad/ 
Mail Gazette. 


VESUVIUS. By Professor Phillips. With numerous Maps and Illustrations. Crown 
8vo, 10s. 6d. 
* Professor Phillips has’ undertaken to give an authentic history of Vesuvius from the days of Crassus to the end of 1868, and to 
explain the phenomena of the burning mountain according to the laws ot a rigid induction. His plan has been successfully carried 
out, and has resulted in a work of high value.”—Pall Mall Gazette. 


DESCRIPTIVE ASTRONOMY. A Handbook for the General Reader, and also for 
ractical Observatory work, With 224 Illustrations and numerous Tables. By G. F, CHAMBERS, F.R.A.S., Barrister-at- 
w. Demy 8vo, cloth, 856 pp., price 21s. 


CHEMISTRY FOR STUDENTS. By A. W. Williamson, Phil. Doc., Professor of 

Chemistry, University College, London. New Edition, with Solutions. Extra fcap. 8vo. Cloth, price 8s. 6d, 

‘* A too rare example of what a good elementary text-book in any science ought to be: the language brief, simple, exact ; the 
arrangement logical, developing in lucid order principles from facts, and keeping theory always dependent upon observation; a 
book that keeps the reason of the student active while he strives to master details difficult but never without interest.”— 
Examiner. 


EXERCISES IN PRACTICAL CHEMISTRY. By A. G. Vernon Harcourt, M.A., 
F.R.S., Senior Student of Christ Church, and Lee’s Reader in Chemistry, and H. G. MADAN, M.A., Fellow of Queen’s 
College, Oxford. Series I., Qualitative Exercises. Crown 8vo, price 7s. 6¢. Second Edition. 

“The volume is intended as a companion to the valuable\and suggestive work on ‘Theoretical Chemistry,’ by Professor 
Williamson. It constitutes a complete guide to Qualitative Chemical Analysis. Ample instructions are given to the student 
at every step, and the instructions are further enforced by excellent illustrations. The first portion consists of an examination 
of the principal gases, and of the principal radicles and their salts; whilst the second treats of the systematic analysis of a 
single salt. The Appendix contains a variety of useful tables. Many useful practical hints are dispersed throughout the 
volume, which is one worthy in every respect of a place in the Clarendon Press Series.” —AMedical Times. 


AN ELEMENTARY TREATISE ON HEAT. By Balfour Stewart, LLD., F.R.S, 
Professor Natural History in Owens College, Manchester. Extra fcap. 8vo, with numerous Woodcuts and Diagrams, 7s. 6d. 
New Edition, revised and enlarged. 


“The publication of this manual is exceedingly well-timed ; it includes within narrow limits the leading facts and principles ot 
this younge.-corn of the Sciences, and for the mastery of the greater portion of the contents only requires ordinary intelligence on 
the part of the reader.” —.Spectator. 


FORMS OF ANIMAL LIFE. Being Outlines of Zoological Classification Based upon 
Anatomical Investigation, and Illustrated by Descriptions of Specimens and of Figures. By GEORGE ROLLESTON, 
M.D., F.R.S., Linacre Professor of Physiology, Oxford. Demy 8vo, price 16s. ~ 


“Teacher and student alike will rejoice over this volume. It supplies us in a thorough, yet easily-mastered, manner, with a 
vast amount of precise and important information concerning the structure of all animals save man, the descriptions being drawn in 
order from every sub-kingdom and each class of the animal world.” —Spectator. 


‘*A book of the highest character and value.” —A¢henaum. 


A TREATISE ON ACOUSTICS. By W. J. Donkin, F.R.S., Savilian Professor of 


Astronomy in the University of Oxford. Crown 8vo, price 7s. 6d. 


A SYSTEM OF PHYSICAL EDUCATION : Theoretical and Practical, with numerous 
Illustrations drawn by A. Macdonald, of the Oxford School of Art. By ARCHIBALD MACLAREN, The Gymnasium, 
Oxford. Extra fcap, 8vo, price 75. 6d. 

__ “The work before us is one which should be in the hands of every schoolmaster and schoolmistress. It is marked every 

line by good sense, and is so clearly written that no one can mistake its rules.” —Lamcet. 


A TREATISE ON NATURAL PHILOSOPHY. By Sir William Thomson, F.R.S., 
Professor of Natural Philosophy in the University of Glasgow, and P. G. TAIT, M.A., Professor of Natural Philosophy in 
the University of Edinburgh. Volume I. [4 new Edition in the Press. 


Oxford: Printed at the Clarendon Press, and published by MACMILLAN &CO., London, 
Publishers to the University. 
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Fcap. 8vo, pp. 292, cloth, with 120 Illustrations, price 4s. 6d. 
ELEMENTARY GEOLOGY, 
By J. CLIFTON WARD, F.G.S., 
Associate of the Royal School ¢ Mines ; of Her Majesty’s Geological 
urvey. 
“* Altogether a complete and handy Manual of Geology, which cannot be 


too highly commended "—School Board Chronicle. 
“*The book should be known to all elementary teachers.”"—Pud/ic 


By the sme Author, 


Feap. 8vo, pp. viii. and 216, cloth, with 154 Ulustrations, and Lists of Appa- 
ratus and Experiments, price 3s. 62, 


ELEMENTARY NATURAL 
PHILOSOPHY. 


AY. 
*,* Glossaries of Scientific Terms are given at the end of each volume. 
London: TRUBNER & CO., 8 and 60, Paternoster Row. 


Publications of the University Press, Cambridge. 
Royal Quarto, cloth, 7s. 6d. 
With Portrait of PROFESSOR SEDGWICK, 
A CATALOGUE OF 
CAMBRIAN & SILURIAN FOSSILS 
IN CAMBRIDGE GEOLOGICAL MUSEUM, 
By J. W. SALTER, F.G.S. 
With Preface by Rev. ADAM SEDGWICK. 


Cambridge : DEIGHTON, BELL, & CO. 
London: CAMBRIDGE WAREHOUSE, 17, Paternoster Row. 


Post 8vo, cloth, pp. 343, price 8s. 6d. 


ILLUSTRATIONS OF INSTINCT. De. 


duced from the Habits of British Animals. B N. 
COUCH, F.R.S. 


London: JOHN VAN VOORST, 1, Paternoster Row. 


This day is published, post 8vo, cloth, 231 pp. 6s. 


BIRDS OF THE HUMBER DISTRICT. 
By JOHN CORDEAUX, Esquire, of Great Cotes, Ulceby. 


JOHN VAN VOORST, 1, Paternoster Row. 


NEW AND CHEAPER EDITION OF HARTWIG’S TROPICS, 
On April 17, in One Volume, 8vo, with 8 Cromoxyl and above 
Woodcuts, price tos 6d. 
THE TROPICAL WORLD: Aspects of 
Man and Nature in the Equatorial Regions of the Globe. 
By Dr. GEORGE HARTWIG. 


By the same Author, uniformly illustrated :— 
“The Sea and its Living Wonders,” price 21s. 
** The Polar World,” price ats. 
“The Subterranean World,” price ars. 
“ Harmonies of Nature,” price 18s. 


London ; LONGMANS, GREEN, and CO. Paternoster Row, 


NEW EDITION OF LLOYD’S WAVE-THEORY OF LIGHT. : 
Now ready, in 8vo, price ros. 6d., cloth. 
ELEMENTARY TREATISE ON THE 

WAVE-THEORY OF LIGHT By HUM°HREY LLOVD, D.D, 


D.C.L., Provost of Trinity College, !ublin, and formerly Professor of 
Natural Philosophy in the University. Third Edition, revised and 


Royal Quarto, cloth, with Plates, One Guinea, 

A SYNOPSIS OF THE CLASSIFICATION OF THE 
BRITISH PALAOZOIC ROCKS 
By ADAM SEDGWICK, LL.D., F.R.S. 

WITH A SYSTEMATIC DESCRIPTION OF 
BRITISH PALAZOZOIC FOSSILS 


In the Geological Museum of the University of 
Cambridge. 
By FREDERICK McCOY, F.G.S. 
With Figures of the New and Imperfectly known Species. 


Cambridge: DEIGHTON, BELL, & CO. 
London: CAMBRIDGE WAREHOUSE, 17, Paternoster Row. 


FLETCHER’S NEW UNIVERSAL 
FURNACE (GAS), 


For Muffies, Crucibles, Ladles, and general purposes; requiring neither 

blast nor attention, and working at any required temperature with certainty, 
Small sizes for Laboratory work. Large sizes for brsss and ‘ron castings, 

reducing photo. waste, photo. enamelling, assayiog, and all purposes where 

exact results are required without constant attention. More than fifteen 

is dred of these fi are now in use. Drawings and descriptions free 
post. 


THOS. FLETCHER, F.C.S., 15, Bold Street, Warrington. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


This day is published, price 5s. 
A CHART OF THE NORTH POLAR 
REGIONS. 


By A. KEITH JOHNSTON, F.G:S. 
One Sheet Imperial, printed in Colours, by W. & A. K. Jounsron. 


Besides showing the latest d ies of vo within the arctic 
circle, the Chart indicates the furthest points which have as yet been at- 
tained on the margin of the unvisited area, the great glacier and snow fields, 
the average and extreme limits of the appearance of sea ice, the northmost 
limits of tree growth on the land, the depths of the arctic waters, so far as 
these are known, and the elevation of the land which surrounds them. 

The political boundaries of the countries which come within the iimits of 
the Map are also indicated. 


WILLIAM BLACKWOOD & SONS, Edinburgh and London. 


MR. PROCTOR’S NEW WORK ON THE 


MOON, 
WITH RUTHERFURD’S PHOTOGRAPHS. 

Owing to an extension of the plan of this work the publication has been 
unavoidably delayed. Subscsibers’ names will be received up to the day of 

blication. 
P'The folio volume will contain Rutherfurd’s Photographs, Madler’s Chart, 
Stereographic Chart, and other illustrations. : : 

The text will be uniform with “‘ Other Worlds,” and will be illustrated by 
a large number of plates. : 

Price for the Two Vols: to Subscribers, £1 11s 6¢. ; afterwards, £2 2s. 

For the Small Vol., with three 8vo. gee > wry 129. ; afterwards, 155. 

The small volume will afterwards published without photographs, to 
accompany folio volume, price 10s. 6d. 


A. BROTHERS, 34, St. Ann’s Square, Manchester. 


TISLEY AND SPILLER, 
OPTICIANS & SCIENTIFIG INSTRUMENT 


MAKERS, 
172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum), 


HAVE OPENED the above premises for the Manufacture 
and Sale of Philosophical Apparatus, with the most modern 
Improvements in Electricity, Magnetism, Spectrum Analysis, &e. 
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‘THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
ranches. 


THE GARDEN ts conducted by Wittiam Rosinson, F.L.S., Author o | 


“Hardy Flowers,” *‘ Alpine Flowers for English Gardens,” “* The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages :— 

The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens 

The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 
Room and Window Gardens. The Greenhouse and 
Notes and Questions. The Household 
Market Gardening. The Wild Garden 
Trees and Shrubs. The Kitchen Garden. 

Tue GARDEN may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 4@ percony. It may also be had direct from the Office at 5s. 
for a Quarter, 9s. 9¢@. for a Half-year, and ros. 6¢ for a Year, payable in ad- 
vase andin Monthly Parts. Specimen Copies (post-free), 4} 

37, Southampton Street, Covent Garden, W.C. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 


Edited by Joun ALGERNON CLARKE, Secretary to the Central Chamber of 
Agriculture, 


Devotes special attention to the di ions and pr dings of the Cham- 
bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and o:her Markets of Monday 
are specialiy reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3¢., or prepaid, 15s. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


EDGINGTON’S GARDEN NETTING, 


the cheapest and most durable, at rd. per square yard, or in quantities 
of 250, 500, or 1,000 yards, carriage free. 


ENGINGTON’S RICK CLOTHS for 68 years have maintained their 
| celebrity as the best. 


ENGINGTON'S MARQUEES for Hire are the most elegant and 
capacious. 


EDGINGTON’S CRICKET and GARDEN TENTS are the prettiest 

TIFFANY, SCRIM CANVAS, and every other kind of NETTING. 

Be particular—FRED. EDGINGTON & CO., Rick Cloth, &c., Manu- 
facturers to Her Majesty, 52 (onlv), Old Kent Road, London. S.E. 

A quantity of good Second-hand Government TENTS for sale, cheap. 


PENS! PENS!! PENS!!! 


1,177 NEWSPAPERS recommend them. 
Oxford University Herald saysthe PHAETON PEN is the “ Won- 
der of the Age.” 

“*They come as a boon and a blessing to men, 
The Pickwick, the Owl, and the Waverley Pen.” 
Sold everywhere. Sample Box, by post, 1s. 17. MACNIVEN & CAME- 
RON, 23 to 33, Blair Street, Edinburgh. (Established 1770.) 


THE BREWERS’ GUARDIAN: 


A fortnightly paper devoted tothe Protection of Brewers’Interes _ Licensing 
gal, and Parli y 


REcorD. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 
“‘TheBrewers Guardian” is published on the Evenings of every alternate 
Monday, and is the only journal officially connected with brewing interests 
Subscription, 16s 6d. per annum, post free; Single Copies, 1s.each. Re 
gistered for Transmission Abroad. 


Offices —5, Bond Court, Walbrook, London E.C. 


HCLLOWAY’S’ PILLS. — Strong and 


hearty.—Every man, whatever his circumstances, station, or occupa- 
tion, aims at attaining health at any price. though unfortunately many 
, are too careless or too confident in their constitution to bestow a thought 
on this all-important subject, till sickwess fairly sets in. Holloway’s 
Pillsstand so high in publi: estimation for purifying the blond and pro- 
moting the appetite and dige-tion, that it is unnecessary to do more 
than name them as the surest and safest means of retaining o- regaining 
robust health and corre. ponding strength. They act as purifiers, tonics, 
dietetics, and aperients, and they exercise over every organ the most 
wholesome influence. 


3 ‘*A most delicious and valuable article.” 
Standard, 
CARACAS 
{tis the very inest Cosa ev er offered 
to the public.” —Court Circular. 
As a delicious, refreshing, and nourishing beverage, with delicate flavour 


and fine aroma, it certainly surpasses anything that has yet been offered to 
) the public. ’—London Mirror. 


Just published, in crown 8vo, ros, 6d. 


UNIVERSI 


TY OARS 


BEING A CRITICAL INQUIRY INTO THE AFTER HEALTH OF THE MEN WHO ROWED IN THE 


OXFORD AND CAMBRIDGE BOAT-RACE, 


FROM THE YEAR 1829 TO 1869, 


BASED ON THE PERSONAL EXPERIENCE OF THE ROWERS THEMSELVES, 


By JOHN ED. 


MORGAN, 


M.D., M.A. OXON., F.R.C.P., 


Late Captain of the John + (Coll. Univ.), Physician to the Manchester Royal Infirmary, Author of ‘ Deterioration of Race,” &c. 


“Dr. Morgan’s book presents, ina most admirable manner, full and accurate statistics of the duration of life, and of the causes 


of death, of all the men who have row 


ed in the Oxford and Cambridge boats from 1829 to 1869, and also gives letters addressed to 


the author by nearly every individual of the number.” —Daily News. 

“We think that all lovers of the English race, all who desire to see cultivated amongst our young men a spirit of manly 
endurance, wholesome emulation, and who are philosophical enough to recognise the fact that vigorous physical development is 
more often than otherwise an index of good mental and moral attributes, are under great obligation to Dr. Morgan for his book.” — 


MACMILLAN AND CO., London. 


Medical Times. 


Revigw oF THE MALT AND Hop Trapes ; AND WINE AND SPIRIT TRADES 
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THE OCEAN SURVEY EXPEDITION. 


BY DR. WYVILLE THOMSON, F.R.S., 


Director of the Scientific Staff of the Challenger Expedition. 


? 


In 8vo, cloth, extra gilt, with nearly 1co Illustrations and 8 Coloured Maps and Plans, price 31s. 6¢. This day. 


THE DEPTHS OF THE SEA. 


AN ACCOUNT OF THE GENERAL RESULTS OF THE DREDGING CRUISES 


Of H.M.S. Lightning and Porcupine during the Summers of 1868-69-70, under the Scientific Direction of 


Dr. Carpenter, F.R.S., J. Gwyn Jeffreys, F.R.S., and Dr. Wyville Thomson, F.R.S. 


dt was the important and interesting results recorded in this volume that induced the Government to send out the great Expedition 
now launched under the scientific guidance of Dr. Wyville Thomson, which is spoken of as*‘ the most important surveving expidition 
which has wer sailed from any country. 


CONTENTS :— 
Cuap. -I.—Introduction. Cuap. VI.—Deep-sea Dredging. 
»  11.—The Cruise of the Lightning. »  VII.—Deep-sea Temperature. 
»  111.—The Cruises of the Porcupine. »  WIII.—The Gulf-stream. 
(continued). »  1IX.—The Deep-sea Fauna. 
»  V.—Deep-sea Sounding. »  X.—The Continuity of the Chalk. 


Second Edition, in imperial 8vo, cloth, extra gilt, price 315. 6¢., Illustrated by Eleven Coloured Plates 
and 455 Woodcuts, in a few days, 


THE FORCES OF NATURE: 


A POPULAR INTRODUCTION tothe STUDY of PHYSICAL PHENOMENA, 
By AMEDEE GUILLEMIN. 


Translated from the French by Mrs) NORMAN LOCKYER, and Edited, with Additions and Notes, by 


J. NORMAN LOCKYER, F.RS. 


CONTENTS. 


Book I. Gravity.—Book II. Sound.—Book III. Light.—Book IV. Heat.—Book V. Magnetism.—Book VI. 
The Electric Light.—Book VII. Atmospheric Meteors. 


“ Translator and editor have done justice to their trust. The text has all the force and flow of original writing, combining 
faithfulness to the author’s meaning with aed and independence with regard to idiom ; while the technical precision and accuracy 
pervading the work throughout speak of the watchful editorial supervision which has been given to every scientific detail. Nothing 
can well exceed the clearness and delicacy of the illustrative woodcuts borrowed from the French edition, or the purity and 
chromatic truth of the coloured plates. Altogether the work may be said to have no parallel, either in point of fulness or attrac- 
tion, as a popular manual of physical science. . . . . Whatwe feel, however, bound to say, and what we say with pleasure, 
is that among works of its class no publication can stand comparison with it either in literary completeness or in artistic grace. — 
Saturday Review. 


MACMILLAN & CO., London. 
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SCIENTIFIC PUBLICATIONS. 


THE BEGINNINGS ot LIFE: Being some Account of the Nature, Modes of Origin, 
and ‘Transformations of Lower Organisms. By H. CHARLTON BASTIAN, M.D., F.R.S. With upwards of 100 LIilus- 
trations. 2 vols, crown 8vo, 28s. 


From the Zancet.—‘* We commenced Dr. Bastian’s luminous treatise with a strong bias in favour of the old notion of omne 


vivum ex ovo. We close it feeling that he has a/most persuaded us to believe in spontaneous generation. . . . We cordially 
recommend the volumes to our readers as presenting by far the fullest exposition of the doctrines of spontanecs generation, that 
has yet been published, and as containing views that will undoubtedly exercise a powerful influence on u. lepartments of 
biology.” 


THE MODES of ORIGIN of the LOWEST ORGANISMS: Including a Discussion of 
the Experiments of M. Pasteur, and a Reply to some Statements by Professors Huxley and Tyndall. By H. CHARLTON 
BASTIAN, M.D., F.R.S. Crown 8vo, 45. 6d. 


ON the GENESIS of SPECIES. By St. George Mivart, F.R.S. Second Edition, to 
which Notes have been added in reference and reply to Darwin’s ‘‘ Desceat of Man.” With numerous Illustrations, Crown 
8vo, 9s. 


‘*In no work in the English language has this great controversy been treated at once with the same broad and vigorous grasp 
of facts, and the same liberal and candid temper.”—Saturday Review. 


CONTRIBUTIONS to the THEORY of NATURAL SELECTION. By A. Russel 
WALLACE. A Series of Essays. Second Edition, with Corrections and Additions, Crown 8vo, 8s, 6d. 


‘Of Mr. Wallace and his many contributions to philosophical biology it is not easy to speak without enthusiasm; for, putting 
aside their great merits, he, throughout his writings, with a modesty as rare as I believe it to be unconscious, forgets his own 
unquestioned claim to the honour of having originated, independently of Mr. Darwin, the theories which he so ably defends.’”’— 
Dr. Hooker's Address to the British Association. 


FORCE and NATURE: ATTRACTION and REPULSION. The Radical Principles 


of Energy graphically discussed in their Relations to Physical and Morphological Development. By C. F. WINSLOW, 
M.D. 8vo, 145. 


HABIT and INTELLIGENCE, in CONNECTION with the LAWS of MATTER and 
Force. A Series of Scientific Essays. By J. J. MURPHY. 2 vols. 8vo, 16s, 


THE GEOLOGY and ZOOLOGY of ABYSSINIA. By W. J. Blanford. With Coloured 
Illustrations and Geological Map. 8vo, 21s. 


“An Account of the Geological and Zoological Observations made by the Author in Abyssinia when accompanying the British 
Army on its March to Magdala in 1868.” 


ACADIAN GEOLOGY. The Geologic Structure, Organic Remains, and Mineral Re- 
sources of Nova Scotia, New Brunswick, and Prince Edward Island. By J. W. DAWSON, LL.D., F.R.S., Principal of 
~ ager’ College, Montreal. Second Edition, Revised and Enlarged, with Geological Map and numerous Illustrations, 
vo, 185, 


THE SCENERY of SCOTLAND, Viewed in Connection with its Physical Geography. 
By A. GEIKIE, LL.D., F.R S., Murchisou-Professor of Geology and Mineralogy in the University of Edinburgh, With 
Illustrations and Geological Map. Crown 8vo, Ios. 6d. 


PREHISTORIC ANNALS of SCOTLAND. By Daniel Wilson, LL.D., Professor of 


History and English Literature in University College, Toronto. New Edition, with numerous Illustrations. 2 vols. 8vo, 36s. 


PREHISTORIC MAN. Researches into the Origin of Civilisation in the Old and the 
New World. By Prof. DANIEL WILSON. New Edition, revised, with numerous Illustrations. 8vo, 215. 


METEORGRAPHICA, or METHODS of MAPPING the WEATHER. By Francis 
GALTON, F.R.S. Illustrated by upwards of 600 Printed Lithographic Diagrams. 4to, 9s. 


ON A METHOD of PREDICTING by GRAPHICAL CONSTRUCTION OCCULTA- 
tions of Stars by the Moon, and Solar Eclipses for any given Place. Together with more rigorous Methods for the Accu- 
tate Calculation of Longitude. By F.C. PENROSE, F.R.A.S. With Charts and Tables, &c, 4to, 12s, 


MACMILLAN & CO., London. 
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No. L., New Series, with Lithographic Plates, price 4s. 


QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE, 


EDITED BY 


J. F. PAYNE, M.B. OXON, B.Sc. LOND. ; E. RAY LANKESTER, M.A. ; 


AND W. T. THISELTON DYER, 


B.A. OXON., B.Sc. LOND. 


SCIENTIFI 


C WORKS. 


In 2 vols., with 123 Plates, containing 350 Figures, 8vo, 245. 
HANDBOOK FOR 


THE PHYSIOLOGICAL LABORATORY, 
By E KLEIN, M.D. 
Assistant-Professor in the ae Laboratory of the Brown Institution, 


Formerly Privat-Docent in Histology i in the University of Vienna ; 
J. BURDON-SANDERSON, M.D. F.R-S., 
Professor of Practical Physiology in University College, London ; 
MICHAEL FOSTER, M.A. M.D. F.R.S., 
Fellow of, and Przlector of Physiology in, Trinity College, Cambridge ; 


and 
T. LAUDER BRUNTON, M.D. D.Sc., 
Lecturer on Materia Medica in the Medical College of St. Bartholomew's 
Hospital. 
Edited by J. Burpon-SanpERson. 

*," This book is intended to serve congue the practical courses of 
Physiology now given in the great Schools of Medicine, and as an aid to 
the beginner in physiological and pathological research. It contains an ex- 
position of the fundamental facts of the with explicit directi 
tounded on practical experience, for their demonstration 


Eleventh Edition, in larger t with New Matter, several new Woodcuts, 
and a Coloured Plate of Spectra, crown 8vo, 155. 


FOWNES’ MANUAL OF CHEMISTRY. 
Edited by Henry Watts, B A. F.R.S. 


“The work, under the careful editorship of Mr. Watts, fully keeps pace 
wich the progress of chemical science."—Quarterly Fournal of Science. 


With 82 Engravings, 8vo, 6s. 62. 


INTRODUCTION TO INORGANIC 


CHEMISTRY. 
By WILLIAM GEORGE VALENTIN, F.C.S. 
Principal Demonstrator of Practical Chemi: the R School of 
Mines and Science Training Schools, 


“ This book is one of a class which we wish were more numerous. It 
teaches ch 1 work, and at the same time gives 
y +e a clear yon BS of the general principles of the science.”— 

ature. 


By the same Author, with 19 Engravings, 8vo, 7s. 6d. 
A COURSE OF QUALITATIVE CHEMI- 
CAL ANALYSIS. 
Also, on Indestructible Paper, 8vo, 2s. 6d. _ 


TABLES FOR THE QUALITATIVE 
ANALYSIS OF SIMPLE AND COMPOUND SUBSTANCES, 
both in the Dry and Wet Way. 


With Wood Engravings, Lithographs, and Chromolithographs,8vo., 12s. 6d. 
OZONE AND ANTOZONE: their History 


and Nature. 
way’ IS OZONE OBSERVED IN THE ATMOSPHERE? 


By CORNELIUS B. FOX, M D. M.RC.P. 
Fellow of the British, and Member of the Scottish nth el Societies, 
“* An exhaustive treatise.”—Londen Medical Record. 
** Will prove of great practical utility.”—Lancet. 
“* An exceedingly useful volume.”—A thenaum. 
“Tt will at once secure for its author recognition as one of the foremost 
authorities on the subject.”— Meteorological Magazine. 


From the Second French Edition, with 450 Engravings, 8vo, £1 115. 6d, 
CHAUVEAU’S COMPARATIVE ANA- 
TOMY OF THE DOMESTICATED 


ANIMALS. 


Translated and Edited,with Additions by Ggorce Fiemine, R.E. 


Author of on Horseb in M Tartary,” “ Horse - shoes 
and Horse - “‘ Animal Plagues,” &c. 


From the Eighth German Edition, with 336 Engravings, 8vo, £1 ss, 
WAGNER’S HANDBOOK OF CHEMI. 
CAL TECHNOLOGY. 


Translated and with extensive Additions, Crooxgs, 
F.RS., Editor of the ‘‘ Chemical N: 


“ Full and exact in its information on almost every +. 
Ps This book will permanently take its place among our manuals.”— 

ature. 

** Mr. Crookes deserves praise, not only for the excellence of his transla- 
tion, but also for original matter he added." —A merican Journal of 
Science and Art. 


Fifth Edition, 8vo, £1 8s. a 
COOLEY’S CYCLOPZEDIA OF PRACTI- 


CAL RECEIPTS, 
And Collateral Information in the ey Manufactures, Professions, and 
Designed as a C h fone to the Pharmacopceia, and Gene- 


ral Book of Reference for the ean Tradesman, Amateur, 
Heads of Families. 


Revised and partly Rewritten by Prof. R. V. TUSON, F.C.S., assisted by 
Ph.D. F.CS. C. W. Heaton, F.C.S. 


Edmund Neison, F.C.S 
d Bullocks F. George Phillips, F.C.S. 


Barret, B. Sc_F William Pritchard. 
E. Canton, F.R.C. A. E. Samson, M. D. Lond. M.R.C.P. 
J. B. Simonds. 


Spencer Cobbold, a D. F.R.S. 

Stephen Darby, F.C.S. 

Dr. De Vrij, of the Hague. 
M.S. 


F.C.S. 
Stenhouse, LL.D. 
William Harkness, F.R 
“A much improved edition. 


. « « « Long recognised as a general 
book of reference.”— 7imes. 
“Other of the articles, as on ‘ brewing,’ ‘bread,’ &c., are spec cimens of 


what cyclopaedic writing should be, being concise and thoroughly exhaustive 
of the practical portion of the subject.”—Veterinarian. 


With upwards of 100 Engravings, 8vo, 7s. 6d. 
A MANUAL OF MICROSCOPIC 
MOUNTING, 
With Notes on the Collection and Examination of Objects. 
By JOHN H. MARTIN, 

Author of “ Microscopic Objects.” : 
*,* The aim ay this work is to supply the student with a concise manual 
of the and to assist his progress in the 
manual ¢ nee as far as illustrations and words render it possible, neces 
in application. 


We have got some useful wrinkles even as to things with which we are 
tolerably familiar."—Weekly Review. 


Eighth Edition, with Engravings, fcap. 8vo, 5s. 6d. 
A MANUAL OF PHOTOGRAPHY, 


Founded on Hardwick’s ‘‘ Ph hic Chemistry.” 
By GEORGE DAWSON, M.A. Ph.D. 
Lecturer on Photography in King’s College, London. 
“ The book is brought up to the present state of our art-science.”—British 


Fournal of Photography. 


J. & A. CHURCHILL, New Burlington Street. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 


Of Nature trusts the mind which 


builds for aye.” —WoRDSWORTH 


No. 180, VOL. 7] 


THURSDAY, 


APRIL 10, 1873 


Registered as a Newspaper at the General Post Office. 


(All Rights are we wry 


OWENS COLLEGE, MANCHESTER. 
BRACKENBURY PROFESSORSHIP OF PHYSIOLOGY. 


It is proposed to make an appointment of a Professor of Practical Physi- 
ology and Histology in connection with the Owens College Medical School, 
on the foundation of the late Miss Brackenbury. 

In addition to the instruction, by means of lectures and demonstrations, 
of medicaland other students in Practical Physiology, the Professor will 
have the charge of a large and well-fitted Laboratory, in which students 
will be trained to original investigations. 

The Professor will be required to enter on his duties in October 
next, 

Further information will be given on application to G. Greenwood, 
B.A., Principal of Owens College, are invited 
to send in applications and testimonials addressed to the Council, under 
cover to the Registrar, on or before the 3oth April. 


J. HOLME NICHOLSON, Registrar. 


KING’S COLLEGE, LONDON. 


NATURAI, PHILOSOPHY. 


Course. ~f Lectures for Matriculation, First B.Sc. and Prel. Sc. Exami- 
nations of the University of London. 

A Course of ab »ut 30 Lectures on Mechanics, Pneumatics, and Heat, at 
11.45 am on Mondays, Wednesdays, Thursdays, and Fridays during the 
Summer Term, beginning Friday, the 25th of April. Fee for the Course 


A Course of Demonstrations on Electricity and . > oe on Fridays | 


at 10 20 a.m , beginning Friday, the 2sth of April. Fee, 


A Course of Lectures on Astronomy, on Thursdays at 2 > m., : beginning | 


Thursday, May rst. Fee, £2 2s. 


KING'S COLLEGE.—Evening Lectures.— 
Chemistry.—Mr. W. N. HARTLEY will give a short Summer Course 
adapted to the requirements of the London University Matriculation 
Examination, commencing on April 28th. 

inter Course consists of about 4o Lectures between October and 
March. Further particulars may obtained from the Secretary, 
King’s College, W.C. 


THE LONDON INTERNATIONAL 


EXHIBITION OF 1873 


Will OPEN on EASTER MONDAY. The Industries illustrated will be 
SILK, CARRIAGES, STEEL, and FOOD, with Works of FINE ART 
of 2 all kinds and Countries. 

About 2 pe of the best works of the late 


oat Recs CK, R.A,, will be exhibited ; also 


each, after 6 o’cl 


TAUNTON COLLEGE SCHOOL. —Physi- 
cal Science Department.—A Master is ly after 
aster, to conduct the Science Teaching. Apply to the Head Master. 


. PHILLIP, R.A., and T. 
orks by Officers of the Army 


Monday and Saturday Evenings, Sixpence 


Fee, One Guinea. The | 


LONDON LIBRARY, 


12, ST. JAMES’S SQUARE.—(Founded in 1841.) 
Patron—H.R.H. Tue Prince oF WALES. 
President—Tuomas CARLYLE, Esq. 


_ This Library c-ntains 90,000 Volumes of Ancient and Modern Literature 
in various Languages. Subscription, 43 ayear, or £2, with Entrance-fee ot 
46; Life Membership, £26. 

Fifteen Volumes are allowed to Country, and Ten to Town Members. 
Reading-room open from Ten to half-past Six. Prospectus on application. 


ROBERT HARRISON, Secretary and Librarian. 


| SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
DirEcTeD By ARTHUR VACHER. 


| FRENCH.—Conversation, Reading, Special 
Lessons on Pronunciation — Translation — Correspondence, by Dr. 
CLAUDON, Parisian, 443, Strand (opposite the Charing Cross Sta- 
tion). Dr. Claudon i is M.D. of Paris, and M.R.C.S. of England, and 
has had ten years’ successful experience in teaching. List of references 
sent free. 


| MICROSCOPIC OBJECTS (Mounted and 


unmounted) in great variety, by a well-known Microscopist. For Lists, 
address ‘‘ Micro.,” care of Mr. Lasham, Chemist, Romford, Essex. 


MICROSCOPICAL OBJECTS. 


Post-free, 9 Stamps each. 


Section of Root of Madder. Spiracles in Caterpillar. Leg of Bee, show- 
ing Pollen-bag. 


MARTIN BURGESS, 10, Ashby Place, Brockley Road, S.E. 
Now ready, the 6s. 6d. Box of Assorted Micro. Objects, containing one 
dozen Slides. 


TISLEY AND SPILLER, 
OPTICIANS & SCIENTIFIC INSTRUMENT 


MAKERS, 


172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum), 


All kinds of Optical, Philosophical, ood Chemical : oo supplied. 
rtnack’s Microscopes, 


Agents for Ha: 
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VALUABLE WORKS ON NATURAL HISTORY 


OFFERED FOR CASH, AT THE AFFIXED PRICES, BY 


BERNARD QUARITCH, 15 PICCADILLY, LONDON. 


Reduced 
Blume, Flora Jave, nec Price, 
non insularum adjacentium, complete, £ s. d- 
3 vols. folio, 238 finely coloured Plates, 
all that has been published of this 
reat work. Brux. 1827-51; Ejusdem 
ova Series, folio, Coloured Title- 
page, and 70 Coloured Plates of Or- 
chids, 1858; together, 4 vols. large 
folio, 308 Coloured Plates (pub. at 252 ) 
unbound... on 1827- 8 
—— The Same, 4 vols. folio, half bound 
morocco gilt, uncut, fine set... 1827-58 11 0 


Blume, Rumphia, sive 
commentationes botanic imprimis de 
plantis Indiw Orientalis, tum_penitus 
incognitus, tum que in libris Rheedii, 
Rumphii, Roxburghii, Wallichii et ali- 
orum recens, 4 vo's. royal folio, com- 
plete, 214 very finely Coloured Piates 
(pub. at 252.), unbound ... oe 


? 


° 


Leydz et Brux. 183 -48 90°00 
—— The Same, 4 vols. in 3, folio, half 
bound, morocco extra, gilt tops 1835-48 12 12 6 


Bonaparte (Prince) C. 
L.), Conspectus Generum Avium, cum 
indice per Finsch, 3 vols. in 1, royal 
8vo. Vol. I., pp. 543,11. pp. 232 (all 
published), Index, pp. ra, half calf gilt 
. 1850-65 2 2 0 
A most indispensable text-book for all 
ornithologists. 


Day’s (Francis) Fishes 
of Malabar, royal 4to, with 20 Plates 
by the Author, half morocco (sells 27. 
258.) oo 1865 1 4 


Des Murs Iconographie 
Ornithologique: Nouveau Recueil 
Général de Planches Peintes d’Oi- 
seaux, pour servir de Suite et de Com- 
lement aux Planches Enluminées de 
uffon et aux Planches Coloriées de 
Temminck et Laugier de Chartrouse, 
avec Texte Figures par Prévot et 
Oudard, complete in 1 vol. imperial 
4to, 72 superbly Coloured Plates, 6/. 
6s. ; or half bound morocco, gilt top... 
Paris, 1845-49 
—— The Same, large paper, royal folio, 
1845-49 10 10 
This beautiful work, now out of print, 
and very scarce, forms a ‘‘ Complement ” 
to Butfon’s Planches Enluminés and 
Temminck and Laugier’s Planches Co- 
loriées. 


Exotic Ornithology, by 
Sclater and Salvin, complete in 13 
rts, imp. 4to. roo superbly coloured 
lates of hitherto undescribed and un- 
figured Birds, subscription price 


° 


18 
—— Another Copy, halt red morocco, 


top edge gilt ove 1424 0 
—— The same, large paper, imperial 
folio, 13 Parts, complete, roo beauti- 
fully Plates, subscription 
27 6 o 


= this title has been completed a 
series of 100 Coloured Lithographic IIlus- 
trations of new or hitherto unfigured 
Birds, to form a Supplement to Buffon’s 
“ Planches Enlumineés,” Paris, 1770-86 ; 
to Temminck’s “ Planches Colorices,” 5 


vols. Paris, 1838: and to Des Murs, 
* Iconographie Omnithologique,” Paris, 

Although it was originally intended by 
the Authors that the subjects for illustra- 
tion in this work should be selected from 
the many new and remarkable ornithic 
forms which the exertions of modern col- 
lectors have recently brought to light in 
nearly every part of the world’s surface, 
particularly within the tropics, it was 
found, as the work progressed, that it 
would be more convenient in the first 
series to restrict it to the illustration of 
the birds of the neotropical region, 7 ¢, 
America south of the United States. 

Fifteen copies have been printed on 
large paper, royal folio, to match the 
— paper issues of ‘Temminck and Des 

urs. 


Falconer and Cautley’s 
Fauna Antiqua Sivalensis, or the Fossil 
Zoology of the Sewalik Hills in the 
North of India, Parts 1 to 9, royal 
folio, Map and 197 Plates by Ford, re- 
presenting in many cases the fossils of 
the natural size, with Letter-press de- 
scription to Part 1, allissued—Murchi- 
sons (C., M.D) Description of the 
Plates of Fauna Antiqua Sivalensis, 
from Memoranda by the late Hugh 
Falconer, 8vo,, 1866, unbound, seils 

—— The same, complete in 1 vol. reyal 
folio and 1 vol. 8vo half green mo- 
rocco, top edge gilt, uncut... ooo 
The beautiful execution of the Plates 

renders the work of great use to the 

student or naturalist. 


Falconer’s (Hugh) Pa- 


lzontological Memoirs and Notes,with 
a Biographical Sketch of the Author ; 
compiled and edited by Charles Mur- 
chison, M.D., FRS., 2 stout vols. 8vo. 


| 


| 


Portrait, Woodcuts, and 72 plates, 
cloth (sells 22. 2s.) oso 1868 
The present work is a collection of 

memoirs, some of which were published 

during his lifetime, but many were not, 


7 7 © together with such passages from his 


Note-books as have appeared to the 
editor most important and complete. 
Contents Vol. I. Biography, Fauna 
Antiqua Sivalensis ; Vol. Il. Mastodon, 
Elephant, Rhinoceros, Ossiferous Caves, 
Primeval Man and his Contemporaries. 


Jerdon’s Birds of India: 


a Natural History of all the Birds 
known to inhabit Continental India, 
2 vols, in 3, 8vo. half calf, rare, 

Calc. 1862-64 


° Jesse’s Researches into 


the History of the British Dog, from 

cient Laws, Charters, and Histori- 
cal Records, with Original Anecdotes 
and Illustrations of the Nature and 
Attributes of the Dog, from the Poets 
and Prose Writers of Ancient, Mediz- 
val, and Modern Times, by GEORGE 
R. JESSE, two splendid library vols, 
8vo, with 33 Engravings. designed and 
etched by the Author, cloth gilt (sells 
128.) ove ovo =1856 


210 0 


313 6 


0°16 


—— The Same, 2 vols. 8vo, India Proof 
Fegressions of the Plates, extra cloth 
(sells 32. 38.) 1866 

—— The Same, 2 vols. 8vo, India Proofs, 
hf. bd. morocco, gilt tops ooo we 

—— The Same, India Proofs, whole 
morocco extra, gilt edges ove eco 


Kuetzing’s Alge ; Phy- 
cologia Generalis, oder Anatomie, 
Physiologie und Systemkunde der 
Tange, 4to. with 80 Plates designed b 
the Author, Ty in colours, half 
morocco, (sells 67.) oo 1843 


Lindley and Hutton’s 
Fossil Flora of Great Britain; or, 
Figures and Descriptions of the Ve- 
etable Remains found in a Fossil 


tate in this country. By JOHN 


LINDLEY, Professor of Botany, Uni- ~ 


versity College, London; and WIL- 
LIAM HUTTON. A Re-issue, in 
vols. 8vo. 240 Plates, with text, hal 
Roxburghe, uncut ... (1831-38) 1872 
—-—A UPPLEMENTARY 
LUME, rrr: Figures and De- 
scriptions of all the important addi- 
tions made tothe Fossil Flora of Great 
Britain since 1837; together with a 
Critical Examination of the Species 
in Lindleyand Hutton’s Classic Work 
and a Synopsis of all the known Fossil 
Plants ot Britain. By WILLIAM 
CARRUTHERS, F.R.S., L S., and 
G.S., Keeper of the Botanical De- 
partment, British Museum. 
[/n preparation. 
Mr. Quaritch having recently pur- 
chased the Copper-Plates and Copyright 


' of this standard work on the Fossil Plants 
| of “Britain, and knowing the extreme 


rarity of the work,—selling as it does 
from 8 to 10 guineas a copy,—has pro- 
duced a Fac-simile re-issue of the Work, 
from the original Copper-Plates. Not- 
withstanding the great progress that has 
been made in Palzontological Botany in 
Britain during the last thirty-five years, 
the “ Fossil Flora” still remains the 
principal authority for the Species of Ex- 
tinct British Plants, and its Figures and 
Descriptions must always be consulted 
and quoted by every scientific investi- 
gator. To secure the accuracy of the 
re-issue, Mr. Quaritch has seeured the 
aid of Wm. Carruthers, Esq., of the 
British Museum, to superintend it. ‘This 
gentleman has further undertaken the 
preparation of a eens Volume, 
to contain exact delineations, by means 
of Woodcuts, and not less than 4o Plates, 
of the Discoveries in Fossil Botany since 
1837 ; together with Descriptions and a 
Synopsis, which will bring the whole 
work up to the state of the Science at 
the present day. This Volume will be 
Supplementary not only to the present 
re-issue, but to the Original Edition also 
of Lindley and Hutton’s great work. 


Murray’s Geographical 
Distribution of Mammals, with a 
copious Synonymic List of Species, 
stout 4to., 103 Coloured Plates and 
Maps, showing the Geographical Dis- 


tribution of each separate Family 
(pub. 32. 3s.), cloth 1866 


Recent Catalogues of BERNARD QUARITCH, 15, Piccadilly, which may be had at the prices affixed :— 


No. 282.—Catalogue of Romances of og wt 


Novels, Grotesque Fiction and Popular Boo 
rary Notices. 


No. Fa a gp of Oriental Literature, and Books relating to the 


t Africa and Polynesia ; 2,700 articles. 


No 286 —Biblictheca Occidentalis ; a Catalogue of Books relating to North 


; with interesting Lite- 


Allegorical Romances, 


Price 1s. 


Price 1s. 
articles. 


1,000 articles. 
No. 287.—Catalogue of French, German, Italian, Spanish, and Portugues¢ 
Books ; 2,000 articles. P 
No. 288.—Classics, European Philology, Works on Games and Sports, 
Music, Bibliography, Law, Political #conomy, Militaria, 


Reduced 


Price 

rey 
180 
220 


330 


280 


110 0 


and South America, and a Supplement of General Works; - 


Price 


C. 


rice 6d. 


2,400 
ce 


No. 15.—Desiderata: a List of Books wanted to purchase for cash. ,*, This List is sent gratis to any Gentleman who is desirous of parting with 
all or a portion of his Library. 


BERNARD QUARITCH, 15 PICCADILLY, LONDON. 
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>y | VALUABLE WORKS ON NATURAL HISTORY, 


N. BERNARD QUARITCH, 15 PICCADILLY, LONDON. 


Reduced 
of Price odluce 
h £ es Owen’s (Professor R.) —- | published)—together, 2 vols. imperial — | Collation of the Plates : 401-422 (423 Reduced 
6 180 Od the containing 151 Plates, beautifully On 422), 424-426, no Plate 427, the rice. 
Teeth: * © executed in Lithography (pub. 1o/. figures being on 425; 428-437 (438 is s. d. 
Comparative Anatomy of the fecth ; 1os.), cloth, uncut. | on Plate 420). 439 and 440 on one 
their Physical Relations, Mode of De- Luodunt, Bat. 6 6 Plate 
velopment, and Microscopic Structure | 35-7 | F 
in the Vertebrate Animals, royal 8vo., he Same, containing Plates I— | ‘ 
= rvol. text, and Atlas, containing 168 159, superbly coloured, and a Struc- Sowerby s English Bo- 
beautiful Plates, engraved with mar- | tural Plate, very rare + =1835—70 21 ©} tany; containing a Description and 
ey yellous minuteness, half bound mor. | —— The Same, Centuria IT. fase. VI.— Life-Size Drawing of every British 
wl (sells 52. 55.) s+ ane 1840-45 2 2 X., containing Plates and ‘Text, 128— Plant, edited, and brought up to the 
if One of the great modern productions 150, completing the work, the Plates present Standard of Scientific Know- 
ir which mark the present wonderful ad- plain, unbound ... + 1870 1 © ©} ledge, by T. BOSWELL SYME, 
13 2 80 vance of scientific knowledge. Dr. Owen —— The Same, the Plates coloured, un- F.L.S., &c.; with Popular Descrip- 
stands on a pedestal of eminence which bound ove ove oo +» 1870 3.0 0] tions of the Uses, History, and Tradi- 
is rarely attained. Sens of by 
<ESTER, the Figures by J. E. 
Prichard’s Natural His- Siebold, Fauna Japo- Sowerby, "James Sowerby, J. de C. 
nica, sive descriptio Animalium, que Sowerby, and J. W. Salter, complete 


tory of Man ; comprising Inquiries into 
the Modifying Influences of Physical 
and Moral Agencies on the different 
Tribes of the Human Family, Fourth 
Edition, revised and enlarged by Ep- 


initinere per Japoniam suscepto, annis 
1823-1830 collegit, Notis, Observatio- 
nibus et Adumbrationibus illustravit 
Ph, Fr. de Siebold conjunctis studiis 
C, J. Temminck, H. Schlegel atque 


in tr vols royal 8vo, containing several 
thousand beautifully Coloured Plates, 
half morocco, uncut ove 1863-72 


§ § win Norris, of the Royal Asiatic W. de Haan elaborata 1842-50 Sowerby’s Grasses of 
“sl Society, 2 vols. royal 8vo. with 62 REPTILIA. 1 vol ir lai at ath Great Britai ‘aoaliae Col 4 

Coloured Plates, engraved on steel, | Great Britain, royal 8vo, 144 Coloure 
30 Plates, boards (sells 1838 110 ©] Plates, containing Life-Sized, Full- 
i- and roo Engravings on Wood, cloth PISCES, vol, imperial at | 

at (se chen Plates (sells 19/. 4s.)... 1841 8 8 ©| Organs of British Grasses, and Obser- 
a P 9 . STACEA, 1 vol. imperial 4to, with vations on their Natural History and 
eS Prichard’s Six Ethno- | 70 Plates (sells 67. 185.) : 1850 210 0| Uses; described by CHARLES 
atural History of Man, and to the ’ /ERBY (pub. at 22, 2s.), cle 1861 1 1 

Researches into the Physical History |Sharpe s (R.B.) Mono- 
id of Mankind, folio, coloured, and 1 | graph of the Alcedinida or Kingfishers, | Phis is the most comprehensive work 
e- sheet of Letter-press, Second Edition, imperial 4to., 120 beautifully coloured | on British Grasses, and is the only book 

boards (sells 12. 4s.) «. London, 1860 018 ©} Plates by Keulemans, and Map of | which gives the magnified organ to enable 
Be This is the great Text-Book of Ethno- | Species. For the Subscribers. the reader to recognise the various 
a logists. The remarkable Series of Co- 1869-71 7 7 ©| grasses. The colouring of this work is 
it loured Plates accompanying this work | —— Another Copy, half red morocco, top | superior to that of any kindred publica- 
variety of the human race whole this | 

tered over the globe. Advocates of the {work consisted only of two hundrec¢ in i s 

- “One Pair Thanet ” will find no corro- | copies, which were nearly all subscribed The Ibis: a Magazine 


boration of their doctrines in the facts 
set forth in Dr. Prichard’s learned work. 
However, if we cannot call all the races 
in the world “ brothers,” we may surely 
treat them as ‘‘ friends,” and make our- 
selves acquainted with their leading 
physical and mental characteristics. 


Schlegel et Waulver- 
horst, ‘Traite de Fauconnerie, atlas 
folio, 92 pages of Text, with 17 large 
Plates of the Noble Sport of Falconry, 
designed by the celebrated Sonder- 
land and M. Wolf, consisting of Fron- 
tispiece, 2 Grand Views, 2 Coloured 
Plates of Trappings, Instruments, and 
Implements, and 12 large splendidly 
Coloured Plates of Falcons, a splendid 
work, in portfolio (sells 92.) 

Leiden et Diisseldorf, 1844-53 

—— The Same, atlas folio, half bound 
red morocco, giltedges .. 1844-53 
With a very carefully-made Catalogue 

Raisonne of all the works relating to 

Falconry in Greek, Latin, English, 

French, the Romance Dialects, Italian, 

Portuguese, German, Dutch, Spanish, 

Swedish, Russian, Japanese, Chinese, 

Arabic, Persian, Turkish. 


Siebold, Flora Japonica, 
sive Plante, quas in Imperio Japonica 
collegit, descripsit ex parte in ipsis locis 


for ; it is now out of print. 


Sir W. Jardine’s Con- 


tributions to Ornithology, from the 
commencement in the year 1848 to 
1852, all published, 2 vols. 8vo. ; 1 vol. 
text, Woodcuts, and 1 vol. containing 
94 plates, most of which are beautifully 
coloured, half red morocco, uncut, 
very rare. 
London and Edinburgh, 1848-53 
This important work describes many 
New Birds, and is therefore indispens- 
able in any Ornithological Library. 


Sowerby’s Mineral 
Conchology of Great Britain, complete 
with General Index, and Supplement 
by J. D.C. Sowerby, 7 vols, large 8vo, 
648 finely coloured Plates, with Text 
(pub. at 26/. in Parts), half bound 
morocco, gilt edges ove 1812-46 


The Supplement to 
Sowerby’s Mineral Conchology. royal 
8vo. text, including the Alphabetical 
Index to the whole work, by J. D. C. 
Sowerby, and Plates 610 to 648, 
completing the work, in Parts, as ori- 


ginally issued 1843-46 


of General Ornithology, edited by 
Sclater, 8vo. Vol. 5, 13 coloured Plates, 
sewed, 1863—Vol. 6, 10 Coloured 
Plates, sewed... oe 


These two volumes are very rare, and 
often wanted to make up sets of this 
important periodical. Vol. VI. includes 
the General Index, 1859-1864. 


|'Waterhouse’s Natural 


History of Mammalia. Vol. I. con- 
taining the Order Marsupiata, or 
Pouched Animals, with 22 [lustra- 
tions engraved on Steel, and 18 En- 
gravings on Wood. Vol. II. contain- 
ing the Order Rodentia, or Gnawing 
Mammalia, including Index to the 
Technical Names, and Index to the 
English and other Local Names ; with 
22 Illustrations engraved on Steel, and 
Engravings on wood—together, 2 vols. 
royal 8vo. 44 fine Engravings, finely 
coloured, and numerous Woodcuts, 
cloth (sells 32. 8s. 6d.) 1846-8 


Wight’s Indian Botany: 
Icones Plantarum Indiz Orientalis ; 
or, Figures of Indian Plants, by Dr. 
ROBERT WIGHT, F.L.S., Surgeon 
to the Madras Establishment, 6 vols. 
royal 4to. 2,r0r Plates, including all 
those given in the Author’s “ Illustra- 
tions” and “ Neilgherry Plants,” but 


e endas curavit DR. PH. FR. DE 
IEBOLD, digessit Dr. J. G. Zuc- 
carini: Centuria I. tab. 1—100. Vol- 


The Supplement to 


lain instead of coloured b. at 
Sowerby’s English Fungi or Mush- 


272. 108.), cloth... Madras, 1838-53 10 o 


orks ; above umen II, ab. Auctoribus _inchoatum rooms, small folio, Text and Plates, Ft $ : 

Price 6d. relictum ad finem purduxit F. A. G. 401-440, on 36 Coloured Plates, in 5 A most important work, with 2,101 
Portuguest MigueL, continens: Centuria IT. fasc. Parts, as originally issued, very rare valuable representations of Indian 
Price 6d. I—X. tab. 101—150 (being all ever 1809-15 3 3 o|plants."—H. Cleghorn, 

and Sports, 

&e. ; 2,4 


yee BERNARD QUARITCH, 15 PICCADILLY, LONDON. 
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GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 
THE GARDEN is conducted by Wittiam Rosinson, F.L.S., Author o 
** Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” ‘‘ The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. A 
The following are some of the subjects regularly treated of in its pages :— 
The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 
The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 
Room and Window Gardens. The Greenhouse and 
Notes and Questions. The Household. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. ‘ 
Tue GARDEN may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 4@. per copy. It may also be had direct from the Office at 5s. 
for a Quarter, 9s. 9¢. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vance andin Monthly Parts. Specimen Copies (post-free), 
37, Southampton Street, Covent Garden, W.C. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 


Edited by JouNn ALGERNON CLARKE, Secretary to the Central Chamber of 
Agriculture, 
Devotes special attention to the discussions and proceedings of the Cham- 
bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3d., or prepaid, 15s. a year post free. 
Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


HOLLOWAY’S OINTMENT and PILLS. 


—-A perusal of this paragraph may save many from much future sufter- 
ing. All persons afflicted with bad legs, sores, ulcers, and skin diseases, 
who from want of means and other reasons, cannot avail themselves of 
surgical treatment, may release themselves from their complaints by 
using Holloway’s purifying, soothing, and healing remedies. In every 
outward ailment, this wonderful Ointment brings about the most bene- 
ficial results, by preventing congestion in the vessels of the skin, and 
thus effacing the first and most frequent cause of inflammation. Inter- 
nal pains, rheumat sm, and gouty tortures, scrofulous swellings, and 
contracted sinews may be overcome, by diligently rubbing this cooling 
unguent into the skin. 


RUPTURKS.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The useof 
a steel] spring, so often hurtful in its effects, is here avoided; a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC MAIN PAD and 
PATENT LEVER, fitting with so much ease and_ closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 


JOHN WHITE, 228, Piccadilly. 


af jouble ,, 318 6d., 42s., and 525. 6d. |Post-free 

Umbilical and 52s. 6d. 

ELASTIC sTOCKINGS, KNEE-CAPS, 
&c., for Varieose Veins and all cases of Weakness, and Swelling of the leg 
Sprains, &c They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Pwrice 4s. 6d., 75. 6d., 10s., and 16s. each 
Postage free 

JOHN WHITE, Manutactrer. 228, Piccadilly, Londan 


PROT! 


LIGHT ONLY ON THE B0X 


ROYAL POLYTECHNIC INSTITUTION, 
309, REGENT STREET, W. 


LABORATORY and CLASS ROOMS are now open for ANALYSES, 
Pupils and Class and Private Studies. Investigations connected with 
Patents Conducted. Classes are now forming in Chemistry Physics, 
and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


ROYAL COUNCIL OF EDUCATION,.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING. The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof, 
E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, We 


EDGINGTON’S GARDEN NETTING, 


the cheapest and most durable, at rd. per square yard, or in quantities 
of 250, 500, or 1,000 yards, carriage free. 
EDGINGTON’S RICK CLOTHS for 68 years have maintained their 
celebrity as the best. 
EDGINGTON’S MARQUEES for Hire are the most elegant and 
capacious. 
DGINGTON’S CRICKET and GARDEN TENTS are the prettiest 
TIFFANY, SCRIM CANVAS, and every other kind of NETTING. 


Be particular—FRED. EDGINGTON & CO., Rick Cloth, &c., Manu- 
facturers to Her Majesty, 52 (onlv), Old Kent Road, London, S.E. 
A quantity of good Second-hand Government TENTS for sale, cheap, 


PENS! PENS!! PENS!!! 


1,177 NEWSPAPERS recommend them. 
Oxford University Herald says the PHAETON PEN is the “ Won- 
der of the Age.” 

“They come as a boon and a blessing to men, 
The Pickwick, the Owl, and the Waverley Pen.” 
Sold everywhere. Sample Box, by post, rs. 1d. MACNIVEN & CAME- 
RON, 23 to 33, Blair Street, Edinburgh. (Established 1770.) 


NEWMAN’S ENTOMOLOGIST: 


A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS. 
Conducted by Epwarp Newman, F.L.S. F.Z.S. &c., 
Late Presid f the E logical Society. 

The objects of the Etomszogist are to give every information about In- 
sects ; more especially to work out the history of those which attack Fruit 
and Forest Trees, Vegetables, Root and Seed Crops, Greenhouse and Gar- 
den Plants, with a view to suggesting remedies. otes, Observations, and 
Queries on every branch of the Science are solicited. To preserve a con- 
tinuous record of the occurrence of rarities. To improve collections by 
offering a ready medium for the exchange of specimens. 


Published on the First of every Month. 
PRICE SIXPENCE, 


SIMPKIN, MARSHALL, and Co , Stationers’ Hall Court. 


*.* Subscriptions for one year,.post free, Six Shillings, payable in advance 
to Edward Newman, 9, D. hire Street, Bishopsgate, E. _Prepayment by 
the year effectually removes the possibility of irregular delivery by provia- 
cial booksellers. 


THE ZOOLOGIST. 
A MONTHLY JOURNAL OF NATURAL HISTORY. 
Corducted by Epwarp Newman, F.L.S. F.Z.S. &c. 


The Zoologist was established in 1843 to record and preserve observations 
on subjects similar to those treated of in White’s ‘‘ Natural History of Sel- 
borne,” and the success which has attended it is sufficient proof that its plan 
is acceptable to “ out-of-door naturalists ;” those who delight in observing 
the manners, habits, the private lives, the migrations, movements, nests, 
young and food of animals. It contains original papers and records of facts 
relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, together with 
notices of recent works on every branch of Natural History. The editor 
has been assisted by more than two hundred of our very best zoologists. 


Published on the First of every Month. 
PRICE ONE SHILLING. 


CHANGE OF PUBLISHERS. 
On the rst of every Month, pp. 32, 8vo, with at least One Plate, 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN, 
Edited by Henry Trimen, M.B, F.L.S., British Museum, assisted by 
J. G. Baxgr, F. L.S., Royal Herbarium, Kew. 


Subscriptions for 1873 (12s. post free in the United Kingdom) lg 
advance to the publishers, Messrs. Ranken and Co., Drury House, St. 
Mary-le-Strand, London, W.C., of whom may be obtained the volume for 
1872 (price 16s. 6¢. bound in cloth) ; also covers for the volume (price 1s), 
and back numbers. 
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Just published, in crown 8vo, Ios, 6d. 


UNIVERSITY OARS: 


BEING A CRITICAL INQUIRY INTO THE AFTER HEALTH OF THE MEN WHO ROWED IN THE 


OXFORD AND CAMBRIDGE BOAT-RACE, 


FROM THE YEAR 1829 TO 1869, 
BASED ON THE PERSONAL EXPERIENCE OF THE ROWERS THEMSELVES. 


By JOHN ED. MORGAN, M.D., M.A. OXON., F.R.C.P., 
Late Captain of the John + (Coll. Univ.), Physician to the Manchester Royal Infirmary, Author of ‘‘ Deterioration of Race,” &c. 


“Dr. Morgan’s book presents, ina most admirable manner, full and accurate statistics of the duration of life, and of the causes 
of death, of all the men who have rowed in the Oxford and Cambridge boats from 1829 to 1869, and also gives letters addressed te 
the author by nearly every individual of the number.” —Dazly News. 

“We think that all lovers of the English race, all who desire to see cultivated amongst our young mena spirit of manly 
endurance, wholesome emulation, and who are philosophical enough to recognise the fact that vigorous physical development is 
more often than otherwise an index of good mental and moral attributes, are under great obligation to Dr, Morgan for his book.” — 


Medical Times. 
MACMILLAN AND CO., London. 


MACMILLAN AND COS SCIENTIFIC 
CLASS BOOKS. 


NEW VOLUME FUST PUBLISHED. 
LESSONS IN ELEMENTARY ANATOMY. By St. George Mivart, F.R.S., Lec- 


turer in Comparative Anatomy at St. Mary’s Hospital. With upwards of 400 Illustrations. 18mo, 6s, 6d. [This day. 
VOLUMES ALREADY PUBLISHED. 


POPULAR ASTRONOMY.—With Illus-| ELEMENTARY LESSONS in LOGIC 
trations. By Sir G. B. AIRY, K.C.B., Astronomer Royal. New DEDUCTIVE and INDUCTIVE.—By Professor JEVONS. Withco- 
Edition. x18mo, 4s. 6d. ious Questions and Examples, and a Vocabulary of Logical Terms. 

The speciality of this work is the direct reference of every step to the passionate — an 

Observatory, and the full description of the methods and instruments of | TE GSONS in ELEMENTARY PHYSI- 

observation. OLOGY.—With Numerous Illustrations, Bv Professor HUXLEY, 

F.R.S. New Edition. 18mo, 4s. 6d. 


ELEMENTARY LE SSONS in ASTRO- ** Asmall book ; but pure gold throughout. There is not a waste sentenee 


NOMY.—By J. NORMAN LOCKYER, F.R.S., with Coloured | oF a superfluous word, and yet it is all clear as daylight.” Guardian. 


Diagram of the Spectra of the Sun, Stars, and Nebulz, and numerous QUESTIONS on the SAME, rs. 6a. 
Illustrations. New Edition. 18mo, 5s. 6d. : POLITICAL ECONOMY for BEGIN 
“The book is full, clear, and sound.” —A theneum, NERS.—By MILLICENT GARRETT FAWCETT. With Ques- 
QUESTIONS on the SAME. 1s. 6d. tions. New Edition. 18mo, as. 64. 
LESSONS in ELEMENTARY PHYSICS. 
LESSONS in ELEMENTARY BOTANY. —By BALFOUR STEWART, F-R.S, Professor of Natural Philosophy 


—With numerous Illustrations. By Professor OLIVER, F.R.S., F.L.S. in Owens College, Manchester. With Coloured Diagram and numerous 
Illustrations. New Edition. 18mo, 4s. 6d. 


New Edition, 18mo, 4s. 6d. 
“We know of ne work so well suited te direct the botanical pupil’s efforts <a eS 2 scientific class-book, clear, accurate, and thorough.” 


as that of Professor Oliver.”—Natural History Review. 
OWENS COLLEGE JUNIOR COURSE 
LESSONS in ELEMENTARY CHEMIS- OF PRACTICAL CHEMISTRY. By F. JONES, Chemical Master 


in the Grammar School, Manchester. With Preface by Prof. Roscos, 


TRY, INORGANIC and ORGANIC.—By Professor ROSCOE. 
With numerous Illustrations, and Chromo-Lithographs of the Solar F.R.S. 18mo, 2s. 6d. [This day. 
Spectre New Edition. 18mo, 4s. 6d. ELEMENTARY LESSONS IN PHY- 
“A small, con.ract, carefully elaborated, and well-arranged manual.”— SICAL GEOGRAPHY. By Professor GEIKIE, F.R.S. 
Spectator. (Preparing. 


OTHER VOLUMES OF THE SERIES IN PREPARATION, 


MACMILLAN & CO., London. 
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NEW BOOKS. 


CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 
and English Literature in University College, Toronto. 8vo, ros. 60. [This day, 


A SECOND SERIES OF HISTORICAL ESSAYS. By E. A. Freeman, M.A. D.C.L., 
late Fellow of Trinity College, Oxford. 8vo, 10s. 6d. [ This day, 
ConTENTs :—“ Ancient Greece and Medizeval Italy ;” “ Mr. Gladstone’s Homer and the Homeric Ages ;” “ The Historians 


of Athens ;” “The Athenian Democracy ;” “ Alexander the Great ;” “Greece during the Macedonian Period ;” “ Mommsen’s 
History of Rome ;” “ Lucius Cornelius Sulla;” “The Flavian Cesars.” (FIRST SERIES, SECOND EDITION, 8vo, 10s. 6d.) 


OLD-FASHIONED ETHICS, and COMMON-SENSE METAPHYSICS, with some of 
their Applications. By W. T. THORNTON, Author of “A Treatise on Labour.” 8vo, 10s. 6d. [This day, 


_ConTENTs :—I, Ante-Utilitarianism. II. History’s Scientific Pretensions, III. David Hume as a Metaphysician. IV 
Huxleyism. V. Recent Phases of Scientific Atheism. VI. Limits of Demonstrable Theism. 


STUDIES IN THE HISTORY OF THE RENAISSANCE. By Walter H. Pater, 
M.A., Fellow of Brasenose College, Oxford. Crown 8vo, 7s, 6d. [Zhis day. 


PROFESSOR HUXLEY’S CRITIQUES AND ADDRESSES. In the Press. 
(By the same Author, LAY SERMONS, ADDRESSES, and REVIEWS. New and Cheaper Edition. Crown 8vo, 7s. 6d, 


THE INTELLECTUAL LIFE. By P. G. Hamerton. 


[ Shortly. 
SIR WILLIAM THOMSON’S PAPERS ON ELECTROSTATICS and MAGNETISM, 
Reprinted. With Illustrations. 8vo, day. 


THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of ‘‘ Habit and 


Intelligence.” 8vo, 145. [Zhis day. 
THE MYSTERY OF MATTER; and other Essays. By the Rev. J. A. Picton. 

Crown 8vo, Ios. 6d. [Zhis day. 
THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 

By EDWARD CLODD, F.R.A.S. Crown 8vo, 35. [ Zhts day. 


THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M.A., Fellow of St. Peter’s 
College, Cambridge. Crown 8vo, 35. 6d. ~ [ This day. 


UNIVERSITY OARS. Being a Critical Inquiry into the After Health of the Men who 
rowed in the Oxford and Cambridge Boat Race from the year 1829 to 1869; based on the personal Experience of the 
Rowers themselves. By JOHN ED. MORGAN, M.D. M.A. Oxon., F.R.C.P., late Captain of the John + (Col. 
Univ.), Physician to the Manchester Royal Infirmary, Author of ‘‘ Deterioration of Race,” &c. Crown 8vo, [hie a 

is day. 


PROFESSOR HULL’S TREATISE ON BUILDING AND ORNAMENTAL 
STONES of GREAT BRITAIN and FOREIGN COUNTRIES, arranged according to their Geological Distribution 
and Mineral Characters. With Illustrations of their Application in Ancient and Modern Structures. By E. HULL, M.A. 
F.R.S., Professor of Geology in the Royal College of Science, Dublin. 8vo, 125. [This day. 


THIRD EDITION. THE SPECTRUM ANALYSIS. A Series of Lectures by Pro- 
fessor ROSCOE, F.R.S. With Appendices, Engravings, Maps, and Chromolithographs. Medium 8vo, 
MICHAEL FARADAY. By J. H. Gladstone, Ph.D. F.R.S. 


ConTENTS :—The Story of his Life—Study of his Character—Fruits of his Experience—His Method of Working—The 
Value of his Discoveries. New Edition, with Portrait engraved by Jeens from Photograph by John Watkins. Crown 8ve, 
4s. 6d. (India Proofs of Portrait, 5s.) [This day. 


WORDS AND PLACES; or, Etymological Illustrations of History, Ethnology, and 
Geography. Bythe Rev. ISAAC TAYLOR. Third Edition, revised and compressed. With Maps. Globe re , 
aay. 


MACMILLAN & CO., London. 
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CLARENDON PRESS PUBLICATIONS. 


A TREATISE on ELECTRICITY and MAGNETISM. By J. C. Maxwell, M.A., 


F.R.S., Professor of Experimental Physics in the University of Cambridge. 2 vols. 8vo, 315. 6d. [Zibc day. 
ELEMENTS of NATURAL PHILOSOPHY. By Prof. Sir William Thomson, F.R.S., 
and Prof. P. G. TAIT. Part I. 8vo. gs. [Thes day. 


The GEOLOGY of the VALLEY of the THAMES. By John Phillips, M.A. F.R.S., 

Professor of Geology in the University of Oxford. With Coloured Map and Numerous illustrations. 8vo, 215. 

** It does not often fall to our lot to open a book devoted to Science, and to derive from it the large amount of pleasure, and at 
the same time of real instruction which we have found in the pages of this volume.”— Atheneum. 

‘* We believe that the book will remain for a very long time the standard work on geology of the secondary period.” —Pa// 
Mail Gaxette. 


VESUVIUS. By Professor Phillips. With numerous Maps and Illustrations. Crown 
8vo, 10s. 6d. 
‘¢ Professor Phillips has undertaken to give an authentic history of Vesuvius from the days of Crassus to the end of 1868, and to 
explain the phenomena of the burning mountain according to the laws of a rigid induction. His plan has been successfully carried 
out, and has resulted in a work of high value.”—/all Mall Gazette. 


DESCRIPTIVE ASTRONOMY. A Handbook for the General Reader, and also for 
ractical Observatory work, With 224 Illustrations and numerous Tables. By G. F. CHAMBERS, F.R.A.S., Barrister-at- 
ie Demy 8vo, cloth, 856 pp., price 215. 


CHEMISTRY FOR STUDENTS. By A. W. Williamson, Phil. Doc., Professor of 

Chemistry, University College, London. New Edition, with Solutions. Extra fcap. 8vo. Cloth, price 8s. 6d. 

‘* A too rare example of what a good elementary text-book in any science ought to be: the language brief, simple, exact ; the 
arrangement logical, developing in lucid order principles from facts, and keeping theory always dependent upon observation; a 
book that keeps the reason of the student active while he strives to master details difficult but never without interest.”— 
Examiner. 


EXERCISES IN PRACTICAL CHEMISTRY. By A. G. Vernon Harcourt, M.A., 
F.R.S., Senior Student of Christ Church, and Lee’s Reader in Chemistry, and H. G. MADAN, M.A., Fellow of Queen’s 
College, Oxford. Series I., Qualitative Exercises. Crown 8vo, price 7s, 6¢. Second Edition, 

“The volume is intended as a companion to the valuable and suggestive work on ‘Theoretical Chemistry,’ by Professor 
Williamson. It constitutes a complete guide to Qualitative Chemical Analysis, Ample instructions are given to the student 
at every step, and the instructions are further enforced by excellent illustrations. The first portion consists of an examination 
of the principal gases, and of the principal radicles and their salts; whilst the second treats of the systematic analysis of a 
single salt. The Appendix contains a variety of use‘ul tables, Many useful practical hints are dispersed throughout the 
volume, which is one worthy in every respect of a place in the Clarendon Press Series.” —Medical Times. 


AN ELEMENTARY TREATISE ON HEAT. By Balfour Stewart, LLD., F.R.S, 
Professor Natural History in Owens College, Manchester. Extra fcap. 8vo, with numerous Woodcuts and Diagrams, 7s. 6d. 
New Edition, revised and enlarged. 


“The pulication of this manual is exceedingly well-timed ; it includes within narrow limits the leading facts and principles ot 
this younge.-vorn of the Sciences, and for the mastery of the greater portion of the contents only requires ordinary intelligence on 
the part of the reader.” —Sfectator. 


FORMS OF ANIMAL LIFE. Being Outlines of Zoological Classification Based upon 
Anatomical Investigation, and Illustrated by Descriptions of Specimens and of Figures. By GEORGE ROLLESTON, 
M.D., F.R.S., Linacre Professor of Physiology, Oxford. Demy 8vo, price 16s. 


‘Teacher and student alike will rejoice over this volume. It supplies us in a thorough, yet easily-mastered, manner, with a 
vast amount of precise and important information concerning the structure of all animals save man, the descriptions being drawn in 
order from every sub-kingdom and each class of the animal world.” —Sfectator. 


‘*A book of the highest character and value.” —Athenaum. 


A TREATISE ON ACOUSTICS. By W. J. Donkin, F.R.S., Savilian Professor of 


Astronomy in the University of Oxford. Crown 8vo, price 7s. 6d. 


A SYSTEM OF PHYSICAL EDUCATION: Theoretical and Practical, with numerous 
Illustrations drawn by A. Macdonald, of the Oxford School of Art. By ARCHIBALD MACLAREN, The Gymnasium, 
Oxford. Extra fcap, 8vo, price 7s. 6d. 


_ “The work before us is one which should be in the hands of every schoolmaster and schoolmistress. It is marked every 
line by good sense, and is so clearly written that no one can mistake its rules.” —Zancet, 


A TREATISE ON NATURAL PHILOSOPHY. By Sir William Thomson, F.R.S., 
Professor of Natural Philosophy in the University of Glasgow, and P. G. TAIT, M.A., Professor of Natural Philosophy in 
the University of Edinburgh. VolumeI. - [4 new Edition in the Press, 


xtord: Printed at the Clarendon Press, and published by MACMILLAN & CO., London, 
Publishers to the University. 
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E. DENT & CO,, 61, Strand, & 34, Royal Exchange, 


(FACTORY, 5: JX 


LONDON. 


MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND TURRET CLOCKS 


(with or without Galvanic Contact Apparatus), 
H.R.H. THE PRINCE OF WALES. 


SHIPS’ COMPASSES, &c., TO HER MAJEstTy 


MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 


MAKERS of the NEW STANDARD CLOCK of 


the ROYAL OBSERVATORY, Greenwich. 


Catalogues or Estimates on Application. 


THE JOURNAL OF THE ANTHROPO- 
LOGICAL INSTITUTE OF GREAT BRITAIN AND IRELAND 


(In which are united the a and Ethnological Societies of 
ndon). 


No. 6 ¥ANUARY, 1873. PRICE 4d. (Illustrated). 


CoNnTENTS :— 

Man and the Ape.—The Moabites Jars (with a Translation).—Human 
Remains from Iceland (illustrated) Stone Celts from Salem. Report on 
Anthropology at the Meeting of the British Association at Brighton. Im- 
Ps sage from the Caves of Dordogne. Discovery of a Flint Implement 

tation near Sandhurst (with Map and Plate). he Origin of Serpent 
Worship. The Garo Hill Tribes. Atlantean Race of Western Europe. 
The Kojahs of Southern India. Primordial Inhabitants of Minas Geraes, 
Brazil. Anniversary Meeting. Report of Council and Address of the late 
President (Sir John Lubbock, Bart.), with Discussions on the Papers and 
Anthropological Miscellanies. 


London: TRUBNER & CO., 57 and 59, Ludgate Hill. 


Now ready, with Illustrations, crown 8vo, 12s. 


RECORDS OF THE ROCKS; or Notes 
on the Geology, Natural History and Antiquities of North and South 
Wales, Devon, and Cornwall. By Rev. W. S. SYMONDS, F.G.S., 
Rector of Pendock. 


JOHN MURRAY, Albemarle Street. 


Now ready, with 32 Coloured Plates of Birds, 6 of Plants, 26 Photographic 


DECAISNE’S SYSTEMATIC BOTANY BY HOOKER 


In One Volume, imperial 8vo, with 5,500 Woodcuts from Designs by L. 
Stenheil and A. Riocreux, price 52s. 6d. cloth, 


A GENERAL SYSTEM of DESCRIPTIVE 
and ANALYTICAL BOTANY, comprising—I. Organography, Ana- 
ow and Physiology of Plants. II. Descriptions and Illustrations 
of the Orders. Translated from the French of E. Le Maout, M.D,, 

and J. Decaisne, Member of the Institute, by Mrs. Hooker; the 

Orders arranged after the method followed in the Universities and 

Schools of Great Britain, with Appendix on the Natural Method, Sy- 

pee of the Orders, and other Additions by J. D. Hooxer, C.B., 

F.R.S., &c., Director of the Royal Botanic Gardens, Kew. 


London: LONGMANS, GREEN, & CO. Paternoster Row. 


Now ready, in 8vo, with numerous Woodcuts, price 12s. 6d. ; 


POPULAR LECTURES on SCIENTIFIC 
SUBJECTS. By H. HELMHOLTZ, Professor of Physiology, for- 
merly in the University of Heidelberg, and now in the University of 
Berlin ; Foreign Member of the Royal Society of London. Translated 
by E. Arxinson, Ph.D. F.C.S., Professor of Experimental Science, 

Staff College. With an Introduction by Professor TyNDALL. 


London : LONGMANS, GREEN, & CO., Paternoster Row 


BRUHN’S LIFE OF HUMBOLDT. 
On April 10, in 2 vols. 8vo, with 3 Portraits, price 36s. 


Views, Map and Geological Sections, price 42s. 


LAHORE TO YARKAND. Incidents of 
the Route and Natural History of the Countries traversed by the Ex- 
dition of 1870, under T. D. Forsyth, Esq., C.B. By GEORGE | 
ENDERSON, M.D. F.L.S. F.R.G.S., and ALLAN O. HUME, 
Esq. C.B. F.Z.S. 


L. REEVE & CO, 5, Henrietta Street, Covent Garden. 


Fine Steel Engravings, size 15} by 12, price 5s. 


J. M. W. TURNER (Portrait of) making 


his Sketch for his celebrated Picture of Mercury and Argus. Painted | 


by Charles Turner, A.R.A. 
London: WILLIAM TEGG, Pancras Lane, Cheapside. 


MR. PROCTOR’S NEW WORK ON THE 


MOON, 
WITH RUTHERFURD’S PHOTOGRAPHS. 


Owing to an extension of the plan of this work the publication has been | 
unavoidably delayed. Subscribers’ names will be received up to the day of | 

u blication. 
: The folio volume will contain Rutherfurd’s Photographs, Madler’s Chart, 
Stereographic Chart, and other illustrations. 

The text will be uniform with “ Other Worlds,” and will be illustrated by 
a large number of plates. 

Price for the Two Vols: to Subscribers, £1 r1s 6. ; afterwards, £2 2s. 

For the Small Vol., with three 8vo. photo; 123. ; afterwards, 

The small volume will afterwards published without photographs, to 
accompany folio volume, price 10s. 6d. 


A. BROTHERS, 14, St. Ann’s Square, Manchester. 


GEOLOGICAL MUSEUM FOR SALE.— 


Two Cabinets, containing 6,000 specimens (scientifically arranged) of 
Minerals, Rocks, and Fossils, forming a first-class private museum. 
Price 3,000 guineas. 
Apply to Professor Tennant, 149, Strand. London, W.C., who has also 
Elementary Collections at 2, 5, 10, 20, to 100 guineas each. 
Professor Tennant gives Instructionin Mineralogy and Geology. 


LIFE OF ALEXANDER VON HUM- 
BOLDT. Compiled in C ation of the Centenary of his Birth 
by Herr Jutius Lowenserc, Dr. Ropert Ave-LALLEMANT, and Dr. 
Atrrep Dove. Edited by Professor BruHNs, Director of the Obser- 
vatory at Leipzig. Translated by JANz and CAROLINE LAssELL. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


NEW WORK BY THE REV, DR. HAUGHTON, M.D. 
In 8vo, with 111 Figures on Wood, price 21s. cloth. 
PRINCIPLES of ANIMAL MECHANICS. 


By the Rev. SAMUEL HAUGHTON, F.R.S., Fellow of Trinity Col- 
| lege, Dublin, M.D. Dub. D.C.L. Oxon. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


NEW AND CHEAPER EDITION OF HARTWIG’S TROPICS. 
On April 17, in One Volume, 8vo, with 8 Cromoxylographs, and above 200 
Woodcuts, price ros. 6d. cloth, 

THE TROPICAL WORLD: Aspects of 


Man and Nature in the Equatorial Regions of the Globe. 
By Dr. GEORGE HARTWIG. 


By the same Author, uniformly illustrated :— 
“The Sea and its Living Wonders,” price 21s. 
Polar World,” price ars. 
“The Subterranean World,” price 21s. 
“ Harmonies of Nature,” price 18s. 


London : LONGMANS, GREEN, and CO. Paternoster Row. 


QUARTERLY JOURNAL OF EDUCA- 
TION, Price 6d. April Number now ready.—Contents :—‘‘ On Inspec- 
tion,” by Rev. Dr. A. E. Abbott. ‘‘Two Voices.” ‘The Teaching of 
English Literature.” ‘ Dr. Kennedy at Shrewsbury,” by G. H. Hal- 
lam, B.A. ‘Dr. Buckheim’s Edition of Minna von Barnhelm,” by 
Rev. R. H. Quick, M.A. ‘‘The Conference at Birmingham,” &c. 
Only a few Copies of the January number remain. 


GROOMBRIDGE & SONS, 5, Paternoster Row. 


Printed R. Cray, Sons & Taytor, at 7 and 8, Bread Street 
at the Office, 38, 


Hill, in the City of London, and published by Macmittan & Co. 


Bleecker Street, New York.—Tuurspay, April 10, 1873. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH 


No. 181, VOL. 7] THURSDAY, 


APRIL 17, 


1873 


[All Rights are Reserved. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 


Albemarle Street, Piccadilly, W. 


LECTURE ARRANGEMENTS AFTER EASTER. LECTURE- 


HOUR, 3 O'CLOCK. 
Epwarp DANNREUTHER, Esq. Three Lectures “ On the Development 


of Modern Music in connection with the Drama,” with Pianoforte Illustra- 
tions, on Tuesdays, April 22, 29, and May 6. Half-a-Guinea the course. 


J. H. Parker, Esq., C.B. Four Lectures ‘‘On the Evidence for the 
Traditional History of Rome from Existing Architectural Remains,” on 
Tuesdays, May 13, 20, 27, and June 3. Half-a-Guinea the course. 


Professor TyNDALL, LL.D. F.R.S. Six Lectures ‘‘ On Light,” on Thurs- 
days, April 24 to June 5. One Guinea the course. 


Professor OptinG, M.A. F.R.S. Four Lectures “ On Ozone,” on Satur- 
days, April 26to May 17. Half-a-Guinea the course. 


Joun Mortey, Esq. Three Lectures “‘On the Limits of the Historic 
Method,” on Saturdays, May 24, 31,and June 7. Half-a-~Guinea the course. 


Subscription for all the courses, Two Guineas. 


The Fripay Eveninc Meetincs will be resumed on April 24, at 8 
o'clock. Professor FLower will give a Discourse at 9 o'clock Palzonto- 
logical Endeme of Gradual Modifications of Animal Forms.” The succeeding 
Discourses will probably be given by Professor Emerson Reynovps, Mr. 
Grant Durr, M.P., Professor SipNEY OsBorNn, Mr. Wm. SporTiswoopE, 
the Earl of Rossz, and Professor Optinc. To these Meetings the Mem- 
bers and their friends only are admitted. 


_ In January the New Laporatortrs for Research were opened for the 
imspection of the Members of the Institution. 


Those who wish to pr»mote Original Discovery, either by leaving to the 
Institution bequests for this object, or by becoming Members of the Insti- 
tution, are requested to apply to the Secretary. 


New Mempers can be proposed at any Monthly Meeting. When pro- 
posed they are admitted to all the Lectures, to the Friday Evening Meetings, 
and to the Library and Reading Rooms; and their Families are admitted to 
the Lectures at a reduced charge. Payment :—First year, Ten Guineas: 
afterwards, Five Guineas a year ; or a composition of Sixty Giuneas. 


ANTHROPOLOGICAL INSTITUTE of 
GREAT BRITAIN and IRELAND, 4. St. Martin’s Place, Trafalgar 
Square. Tuesday, the 22nd of April, at 8 o'clock p.m. precisely. 

Papers to be read :— 
1.—“' Religious Be'iefs of Ojibois or Santeux Indians resident in Mani- 

toba and at Lake Winnepeg.” By A. P. Reid, M.D. 

Adiines Danish Aspect of the Nomenclature of Cleveland.” By Rev. J. C. 
inson. 

3-—“ Rock Inscriptions in Brazil.” By John Whitfield, Esq. 


J. FRED. COLLINGWOOD, Secretary. 


UNIVERSITY COLLEGE, LONDON, 
SCHOOL. 


Headmaster—T. Hewitt Key, M.A., F.R.S. 
Vice-Master— E. R. Horton, M.A. Fellow of St. Peter’s Coll., Cambridge. 


The Summer Term 1873 will begin for new pupils on Tuesday, April 22, 
at 9.30 a.m. 

The School is close to the Gower Street Station of the Metropolitan Rail- 
way, and only a few minutes’ walk from the Termini of several other 
Railways. 

Prospectuses containing full information respecting the Courses of Instruc- 
tion given in the School, Fees, and other particulars may be obtained at the 


office of the College. 
JOHN ROBSON, B.A 
Secretary to the Council. 


ROYAL SOCIETY OF LITERATURE.— 


The Society will meet on WEDNESDAY, April 23rd. at 8.30 p.m. 
when Sir Patrick pk Co_quyoun, Q.C. LL.D. read a 
aper on “ The serio-comic Satirical Poetry of the 18th aad roth 
Centuries.” 
W.S. W. VAUX, Secretary. 


No. 4, St. Martin’s Place, Trafalgar Square, 1873. 


CHARING CROSS HOSPITAL MEDI- 
CAL SCHOOL.—Summer Session.—A Course of Lectures on Zoology 
and Comparative Anatomy will be delivered by A. H. GARROD, Esq. 
B.A., preparatory for the examinations of the University of London, 
Fellowships of the College of Surgeons and Civil Service. Fee for the 


Course, £3 38. 
A. J. POLLOCK, M.D., Dean. 


MICROSCOPIC OBJECTS (Mounted and 


unmounted) in great variety, by a well-known Microscopist. For Lists 
address ‘‘ Micro.,” care of Mr. Lasham, Chemist, Romford, Essex. 


THE LONDON SPECTROSGOPE COMPANY, 
CHARLES OWEN, Manager 


(Ten years with Joun Brown1nG, of the Minories ; Nephew and formerly 
Manager to the late Henry Barrow, of Oxenden Street, Haymarket). 


46 & 48, CITY ROAD, LONDON, E.C. 


Wholesale Manufacturers of 


Spectroscopes, Microscopes, and every description of Mathematical, 
Philosophical and Scientific Instruments. 


IMPORTERS OF OPTICAL GfNODS. 


ASTRONOMICAL INSTRUMENTS MADE TO ORDER. 


t, M.D., 
CER ; the 
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NEW BOOKS. 


CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 
and English Literature in University College, Toronto, 8vo, 10s, 6d. [ This day, 


A SECOND SERIES OF HISTORICAL ESSAYS. By E. A. Freeman, M.A. D.C.L., 


late Fellow of Trinity College, Oxford. 8vo, 10s. 6d. [ Zhis day, 
CONTENTS :— Ancient Greece and Medieval Italy ;” “ Mr. Gladstone’s Homer and the Homeric Ages ;” “The Historians 
of Athens ;” “The Athenian Democracy ;” “ Alexander the Great ;” “Greece during the Macedonian Period ;’ “ Mommsen’s 


History of Rome ;” “ Lucius Cornelius Sulla;” “ ‘The Flavian Ceesars.” (F1Rst SERIES, SECOND EDITION, 8vo, 10s. 6d.) 


OLD-FASHIONED ETHICS, and COMMON-SENSE METAPHYSICS, with some of 
their Applications. By W. T. THORNTON, Author of ‘A Treatise on Labour.” 8vo, 10s. 6d. [Zhis day. 


CONTENTS :—L Ante-Utilitarianism. II. History’s Scientific Pretensions, III. David Hume as a Metaphysician. IV. 
Huxleyism. V. Recent Phases of Scientific Atheism. VI. Limits of Demonstrable Theism. 


STUDIES IN THE HISTORY OF THE RENAISSANCE. By Walter H. Pater, 
M.A., Fellow of Brasenose College, Oxford. Crown 8vo, 75, 6d. [Zhis day. 


PROFESSOR HUXLEY’S CRITIQUES AND ADDRESSES. In the Press. 
(By the same Author, LAY SERMONS, ADDRESSES, and REVIEWS. New and Cheaper Edition. Crown 8vo, 7s. 6d, 


THE INTELLECTUAL LIFE. By P.G.Hamerton. Crown 8vo, tos. 6d. 


[Zhis day. 
SIR WILLIAM THOMSON’S, PAPERS ON ELECTROSTATICS and MAGNETISM, 
Reprinted. With Illustrations. 8vo, 14s. aay. 


THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of ‘ Habit and 
Intelligence.” 8vo, 145. [Zhis day. 


THE MYSTERY OF MATTER; and other Essays. By the Rev..J. A. Picton. 


Crown 8vo, tos. [Zhis day. 


THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 
By EDWARD CLODD, F.R.A.S. Crown 8vo, 3s. [ Zhis day. 


THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M.A., Fellow of St. Peter's 
College, Cambridge. Crown 8vo, 35. 6d. [ This day. 


UNIVERSITY OARS. Being a Critical Inquiry into the After Health of the Men who 
rowed in the.Oxford and Cambridge Boat Race from the year 1829 to 1869; based on the personal Experience of the 
Rowers themselves. By JOHN ED. MORGAN, M.D. M.A. Oxon., F.R.C.P., late Captain of the John + (Col. 
Univ.), Physician to the Manchester Royal Infirmary, Author of ‘‘ Deterioration of Race,” &c. Crown 8vo, Ios. 6d. 

[ Zhis day. 


PROFESSOR HULL’S TREATISE ON BUILDING AND ORNAMENTAL 
STONES of GREAT BRITAIN and FOREIGN COUNTRIES, arranged according to their Geological Distribution 
and Mineral Characters. With Illustrations of their Application in Ancient and Modern Structures. By E. HULL, M.A. 
F.R.S., Professor of Geology in the Royal College of Science, Dublin. 8vo, 12s. 


THIRD EDITION. THE SPECTRUM ANALYSIS. A Series of Lectures by Pro- 
fessor ROSCOE, F.R.S, With Appendices, Engravings, Maps, and Chromolithographs. Medium 8vo, ~ — 21s, 
his aay. 


MICHAEL FARADAY. By J.H. Gladstone, Ph.D. F.R.S. 
ConTENTs :—The Story of his Life—Study of his Character—Fruits of his Experience—His Method of Working—The 


Value of his Discoveries. New Edition, with Portrait engraved by Jeens from Photograph by John Watkins, Crown 8vo, 
45. 6d. (India Proofs of Portrait, 5s.) ‘ 


WORDS AND PLACES; or, Etymological Illustrations of History, Ethnology, and 
Geography. Bythe Rev. ISAAC TAYLOR. Third Edition, revised and compres.ed. With Maps. Globe 8vo, 6s. , 


MACMILLAN & CO., London. 
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SCIENTIFIC PUBLICATIONS. 


THE BEGINNINGS ot LIFE: Being some Account of the Nature, Modes of Origin, 
and Transformations of Lower Organisms. By H. CHARLTON BASTIAN, M.D., F.R.S. With upwards of 100 Illus- 
trations. 2 vols, crown 8vo, 28s. 


From the Zancet—‘* We commenced Dr. Bastian’s luminous treatise with a strong bias in favour of the old notion of ove 
vivum ex ovo. We close it feeling that he has a/most persuaded us to believe in spontaneous generation. . . . We cordially 
recommend the volumes to our readers as presenting by far the fullest exposition of the doctrines of spontaneous generation, that 
has yet been published, and as containing views that will undoubtedly exercise a powerful influence on many {departments of 
biology.’ 


THE MODES of ORIGIN of the LOWEST ORGANISMS: Including a Discussion of 
the Experiments of M. Pasteur, and a Reply to some Statements by Professors Huxley and Tyndall. By H. CHARLTON 
BASTIAN, M.D., F.R.S, Crown 8vo, 45. 6d. 


ON the GENESIS of SPECIES. By St. George Mivart, F.R.S. Second Edition, to 


which Notes have been added in reference and reply to Darwin’s ‘‘ Descent of Man.” With numerous Illustrations, Crown 
8vo, 95. 


’ In no work in the English language has this great controversy been treated at once with the same broad and vigorous grasp 
of facts, and the same liberal and candid temper.” — Saturday Review. 


CONTRIBUTIONS to the THEORY of NATURAL SELECTION. By A. Russel 
WALLACE, A Series of Essays. Second Edition, with Corrections and Additions, Crown 8vo, 8s, 6d. 


‘Of Mr. Wallace and his many contributions to philosophical biology it is not easy to speak without enthusiasm ; for, putting 
aside their great merits, he, throughout his writings, with a modesty as rare as I believe it to be unconscious, forgets his own 
unquestioned claim to the honour of having originated, independently of Mr. Darwin, the theories which he so ably defends,”’— 
Dr. Hooker's Address to the British Association. 


FORCE and NATURE: ATTRACTION and REPULSION. The Radical Principles 
of —- graphically discussed in their Relations to Physical and Morphological Development. By C. F. WINSLOW, 
-D. 8vo, 145. 


HABIT and INTELLIGENCE, in CONNECTION with the LAWS of MATTER and 
Force. A Series of Scientific Essays, By J. J. MURPHY. 2vols. 8vo, 16s. 


THE GEOLOGY and ZOOLOGY of ABYSSINIA. By W.J. Blanford. With Coloured 
Illustrations and Geological Map. 8vo, 21s, : 


“An Account of the Geological and Zoological Observations made by the Author in Abyssinia when accompanying the British 
Amny on its March to Magdala in 1868.” 


ACADIAN GEOLOGY. The Geologic Structure, Organic Remains, and Mineral Re- 
sources of Nova Scotia, New Brunswick, and Prince Edward Island. By J. W. DAWSON, LL.D., F.R.S., Principal af 
cong College, Montreal. Second Edition, Revised and Enlarged, with Geological Map and numerous Illustrations. 

vo, 185, 


THE SCENERY of SCOTLAND, Viewed in Connection with its Physical Geography. 
By A. GEIKIE, LL.D., F.R.S., Murchison-Professor of Geology and Mineralogy in the University of Edinburgh. With 
Illustrations and Geological Map. Crown 8vo, 10s. 6d. 


PREHISTORIC ANNALS of SCOTLAND. By Daniel Wilson, LL.D., Professor of 
History and English Literature in University College, Toronto. New Edition, with numerous Illustrations. 2 vols. 8vo, 36s: 


PREHISTORIC MAN. Researches into the Origin of Civilisation in the Old and the 
New World. By Prof. DANIEL WILSON. New Edition, revised, with numerous Illustrations. 8vo, 215. 


METEORGRAPHICA, or METHODS of MAPPING the WEATHER. By Francis 
GALTON, F.R.S. Illustrated by upwards of 600 Printed Lithographic Diagrams. 4to, 9s. 


ON A METHOD of PREDICTING by GRAPHICAL CONSTRUCTION OCCULTA- 
tions of Stars by the Moon, and Solar Eclipses for any given Place. Together with more rigorous Methods for the Aceu- 
tate Calculation of Longitude. By F.C. PENROSE, F.R.A.S. With Charts and Tables, &c, 4to, 125. 


MACMILLAN & CO., London. 
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THE PRACTICAL MAGAZINE. | 


CONTENTS OF No. 4. 


Pig-iron Trade of Scotland, with Sketch of Mr. James Baird, of Gartsherrie. 
With Portrait.) 

New Double-action Stone-breaker. (With Illustration.) 

Cheap Sausages. : 

Flax and its Machinery. (With I!lustration.) 


The Machinery of London Life. IIL London Food Supply. Imported | 


Foods. (By James Greenwood, the ** Amateur Casual.”) 

Results of the Last Census. 

Grecian Statue and Cup. (With Illustration.) 

The Manufacture of Brandy at the Works of Messrs. Jas. Hennessy and 
Co., Cognac. (With Illustration.) | ; 

Enamels, by Mr. Charles Lepec, Paris. (With Illustration.) 

The Artificial Flower Trade. 

Cigar Making. (With Illustration.) — 

The Plough: its History, Construction, and Management. (With several 
Illustrations.) By Robert Scott Burn, C.E. 

Key Seat Cutting Machine. (With oo seg 

Chemistry, as applied to the Arts, Metallurgy, Chemical Manufactures, and 
Allied Subjects, from Foreign Periodicals, &c. 

A Commissariat for Industrious Families. 

Safety Water Tube Boiler. (With Illustration.) 


APRIL, 1873. 


aaas ee Report on the Industrial Condition of France, (Con- 
clusion. 

Gum Arabic in the Soudan. 

Oak Press. (With Illustration.) 

Notes from the North of Europe. 

Geometric Turning. (With Illustrations.) 

~ >. Improvements in the Production of Chlorine. By R. Gerstl, 


The Westinghouse Air-Brake. 

The Words of Master Salebrin. (With Illustrations. ) 

The Silk Industries of Italy. 

Improvements in the Manufacture of Iron and Steel. 

Ceiling of the Billiard Room at Marienburg. (With Illustration.) 

Means of Protecting Textile Fabrics, &c., trom Fire. 

The Practical Note-Book of Technical Information useful to Students and 
Workmen (With numerous Illustrations.) 

The Art of Secret Writing. 

A Lucrative Trade ‘ 

Engineering and Practical Memoranda. " 

Value of the Genus Rhus. 

Antidote to Carbolic Acid. 


LONDON: PUBLISHED FOR THE PROPRIETARY AT No. 7, PRINTING HOUSE SQUARE, Ec 
(Next door to the ‘*Times” Office.) 


TISLEY AND SPILLER, 
OPTICIANS & SCIENTIFIC INSTRUMENT 


MAKERS, 
172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum), 


All kinds of Optical, Philosophical, and Chemical Apparatus supplied. 
Agents for Hartnack’s Microscopes, &c. - 


EDGINGTON’S GARDEN NETTING, 


the cheapest and most durable, at r@. per square yard, or in quantities 
of 250, 500, or 1,000 yards, carriage free. 
EDGINGTON’S RICK CLOTHS for 68 years have maintained their 
celebrity as the best. 
EDGINGTON’S MARQUEES for Hire are the most elegant and 
capacious. 
EDGINGTON’S CRICKET and GARDEN TENTS are the prettiest 
TIFFANY, SCRIM CANVAS, and every other kind of NETTING. 


Be particular—FRED. EDGINGTON & CO., Rick Cloth, &c., Manu- 
facturers to Her Majesty, 52 (only), Old Kent Road, London, S.E. 
A quantity of good Second-hand Government TENTS for sale, cheap. 


FLETCHER’S NEW UNIVERSAL 
FURNACE (GAS), 


For Muffles, Crucibles, Ladles, and general purposes; requiring neither 
blast nor attention, and working at any required temperature with certainty. 


Small sizes for Laboratory work. Large sizes for brsss and iron castngs, 


reducing photo. waste, photo. enamelling, assaying, and all purposes where 

exact results are required withou t constant attention. More than fifteen 

— of these furnaces are now in use. Drawings and descripti on free, 
y_ post. 


THOS. FLETCHER, F.C.S., 15, Bold Street, Warrington. 


NEW WORK BY THE REV, DR. HAUGHTON, M.D. 
In 8vo, with rrr Figures on Wood, price 2rs. cloth. 
PRINCIPLES of ANIMAL MECHANICS. 


By the Rev. SAMUEL HAUGHTON, F.R.S., Fellow of Trinity Col- 
lege, Dublin, M.D. Dub. D.C.L. Oxon. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


DECAISNE’S SYSTEMATIC BOTANY BY HOOKER. 


In One Volume, imperial 8vo, with 5,500 Woodcuts from Designs by L. 
Stenheil and A. Riocreux, price 52s. 6d. cloth, 


A GENERAL SYSTEM of DESCRIPTIVE 
and ANALYTICAL BOTANY, comprising—I. Organography, Ana- 
tomy, and Physiology of Plants. II. Descriptions and Illustrations 
of the Orders. Translated from the French of E. Le Maout, M.D, 
and J. Decaisne, Member of the Institute, by Mrs. Hooker; the 
Orders arranged after the method followed in the Universities and 
Schools of Great Britain, with Appendix on the Natural Method, Sy- 
nopsis of the Orders, and other Additions by J. D. Hooxgr, CB, 
F. RS. &c., Director of the Royal Botanic Gardens, Kew. 


London: LONGMANS, GREEN, & CO. Paternoster Row. 


Now ready, in 8vo, with numerous Woodcuts, price ras. 6d. 


POPULAR LECTURES on SCIENTIFIC 
SUBJECTS. By H. HELMHOLTZ, Professor of Paysiology, for- 
merly in the University of Heidelberg, and now in the University of 
Berlin ; Foreign Member of the _ Society of London. Translated 
by E. Atkinson, Ph.D. F.C.S., Professor of Experimental Scienee, 
Staff College. With an Introduction by Professor T'yNDALL. 


London : LONGMANS, GREEN, & CO., Paternoster Row. 


PENS! PENS!! PENS!!! 


1,177 NEWSPAPERS recommend them. 
Oxford University Herald saysthe PHAETON PEN is the “ Won- 
der of the Age.” 

‘*They come as a boon and a blessing to men, 
The Pickwick, the Owl, and the Waverley Pen.” 
Sold everywhere. Sample Box, by post, 1s. 1d. MACNIVEN & CAME- 
RON, 23 to 33, Blair Street, Edinburgh. (Established 1770.) 


‘THE GARDEN,” 
A Weekly Illustrated Journal —— Solely to Horticulture in all its 
ranches. 


THE GARDEN is conducted by Witt1aM Rosinson, F.L.S., Authoro 
“* Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” ‘‘ The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de 
partment of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages‘— 


The Flower Garden. ardy Flowers. 
Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 
Room and Window Gardens. The Greenhouse and 
Notes and Questions. The Household. 


Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. , 
Tue GARDEN may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 4d. per copy. It may also be had direct from the Office at 55. 
for a Quarter, gs. 9d. for a Half-year, and 19s. 6d. for a Year, payable im ad- 
vone andin Monthly Parts. Specimen Copies (post-free), 4 
37, Southampton Street, Covent Garden, W.C. 
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THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 


THE BREWERS’ GUARDIAN: 


Afortnightly paper a tothe Protection of Brewers’Interes _ Licensing 


gal, and Parliamentary matters. 
Review OF THE MALT AND Hop Trapes ; AND WINE AND Spirit TRADES A G RI Cc U LTURE J OUR N A L 
Recorp. ; AND FARMERS’ CHRONICLE, 


The Official O of the Country Brewers’ Society. : 
Edited by Joun ALGERNON CLARKz, Secretary to the Central Chamber of 


(Founded 1822.) Agriculture, 
“TheBrewers Guardian” is published on the Evenings of every alternate Devotes specialattention to the discussions and proceedings of the Cham- 
Monday, and is the only journal officially connected with brewing interests bers of Agriculture of Great Britain (which now number upwards of 
Subscription, 16s 6d. per annum, post free; Single Copies, 1s. each. Re 18,000 members), besides giving original papers on practical farming, 
gistered for Transmission Abroad. and a mass of intelligence of particular value to the agriculturist, 


The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, which is despatched the same 
ing so as to insure delivery to country subscribers by the first post 

on Tuesday morning. Price 3d., or prepaid, 15s. a year post free. 


HOLLOWAY’S OINTMENT and PILLS. Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 


—Unwholesome Changes —The changeable weather is causing much — 
sickness, and exerting the most powerful influence in deranging the RUPTURES.—BY ROYAL LETTERS PATENT. 


secretions of the body. Alternating chills and heats so derange the 

capillary circulation, that liver, stomach, or lungs must become dis- WHITE’S MOC-MAIN LEVER TRUSS 
ordered. Holloway’s Ointment well rubbed over these parts twice a day is allowed by upwards of 500 Medical Men to be the most effec- 
proves the quickest, safest, and best corrective. It penetrates the skin, tive invention in the curative treatment of Hernia. The useof 
enters the deeper structures, purifies their blood, rouses torpid organs a steel spring, so often hurtful in its effects, is here avoided; a 
to more active exertion, cleanses their substances, equalises their circu- soft bandage being worn round the body, while the requisite 
lation, and renders their secretion abundant, without annoying, irritat- resisting power is supplied by the MOC-MAIN PAD and 
ing, or in any way depressing, much less exhausting, the vital forces. PATENT LEVER, fitting with so much ease and$ closeness 
that it cannot be detected, and may be worn during sleep, A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 


JOHN WHITE, 228, Piccadilly. 


Price of a single Truss, 16s., 215., 26s. 6¢., and 315. 6d. 
»  Double,, 31s 6d., 42s., and 52s. 6d. \Post-tree 


Offices—5, Bond Court, Walbrook, London E.C. 


TRADE 


“NATURE.” 


Subscriptions payable in advance, from any date, are as 
follows :— 


ne year 
Six months... 9 6 ELASTIC STOCKINGS, KNEE-CAPS, 
Three do. tee tee 5 | &c., for Varieose Veins and all of Weakness, Swelling of oo 
Post Office Orders to be made payable to MACMILLAN & Co, | Sprains, &c. They are porous, Nght in texture, and inexpensive, and drawn 
at King Street, Covent Garden, W.C. tien. 
Reading Cases may be had in Extra Cloth, price 2s. | JOHN WHITE, Manutecturer, 228, Piccadilly, London. 


Just published, in crown 8vo, tos, 6d. 


UNIVERSITY OARS: 


BEING A CRITICAL INQUIRY INTO THE AFTER HEALTH OF THE MEN WHO ROWED IN THE 


OXFORD AND CAMBRIDGE BOAT-RACE, 


FROM THE YEAR 1829 TO 1869, 
BASED ON THE PERSONAL EXPERIENCE OF THE ROWERS THEMSELVES. 
By JOHN ED. MORGAN, M.D., M.A. OXON., F.R.C.P., 


Late Captain of the John + (Coll. Univ.), Physician to the Manchester Royal Infirmary, Author of “ Deterioration of Race,” &c. 


“Dr. k ents, ina most admirable manner, full and accurate statistics of the duration of life, and of the causes 
of RH gh oaths pb og ane in the Oxford and Cambridge boats from 1829 to 1869, and also gives letters addressed to 


the author by nearly every individual of the number.” —Daily News. 


= i hat all lovers of the English race, all who desire to see cultivated amongst our young mena spirit of manly 
poe and a are philosophical enough to recognise the that vigorous physical development is 
more often than otherwise an index of good mental and moral attributes, are under great obligation to Dr. Morgan for his book.” — 


Medical Times. 


“ There is so much that is readable and interesting in the work to which we have referred that we cannot do better than to 


recommend everyone interested in the subject—and who is not—to read the work for themselves.” —Medical Press and Circular. 


and agreeable style of writing, and he deals with his objectors in a _good-humoured tone, 


és ar, vigorous e de 
Dr. Morgan has a clear, vig h is views will commend them to unprejudiced readers.” —///ustrated London News. 


while the good sense and moderation of h 


MACMILLAN AND CO., London. 
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THE OCEAN SURVEY EXPEDITION. 
BY DR. WYVILLE THOMSON, F.R.S., 
Director of the Scientific Staff of the Challenger Expedition. 


In 8vo, cloth, extra gilt, with nearly 100 Illustrations and 8 Coloured Maps and Plans, price 315. 6d. This day. 


THE DEPTHS OF THE SEA. 


AN ACCOUNT OF THE GENERAL RESULTS OF THE DREDGING CRUISES 
Of H.M.S. Lightning and Porcupine during the Summers of 1868-69-70, under the Scientific Direction of 
Dr. Carpenter, F.R.S., J. Gwyn Jeffreys, F.R.S., and Dr. Wyville Thomson, F.R.S 


Jt was the important and interesting results recorded in this volume that induced the Government to send out the great Expedition 
now launched under the scientific guidance of Dr. Wyville Thomson, which is spoken of as‘ the most important surveying expedition 
which has ever sailed from any country. 


CONTENTS :— 
Cuap, I.—Introduction. CuaAp. VI.—Deep-sea Dredging. 
»  11—The Cruise of the Lightning. »  WII.—Deep-sea Temperature. 
»  III.—The Cruises of the Porcupine. i“ VIII.—The Gulf-stream, 
» IV— 5 (continued). »  1IX.—The Deep-sea Fauna, 
»  V.—Deep-sea Sounding. » %.—The Continuity of the Chalk, 


Second Edition, in imperial 8vo, cloth, extra gilt, price 315. 6¢., Illustrated by Eleven Coloured Plates 
and 455 Woodcuts. This Day, 


THE FORCES OF NATURE: 
A POPULAR INTRODUCTION to the STUDY of PHYSICAL PHENOMENA, 


By AMEDEE GUILLEMIN. 
Translated from the French by Mrs. NORMAN LOCKYER, and Edited, with Additions and Notes, by 


J. NORMAN LOCKYER, F.RSS. 


CONTENTS. 


Book I. Gravity.—Book II, Sound.—Book III. Light—Book IV. Heat—Book V. Magnetism.—Book VI. 
The Electric Light.—Book VII. Atmospheric Meteors, 


“Translator and editor have done justice to their trust. The text has all the force and flow of original writing, combining 
faithfulness to the author’s meaning with purity and independence with regard to idiom ; while the technical precision and accuracy 
pervacing the work throughout speak of the watchful editorial supervision which has been given to every scientific detail. Nothi 
can well exceed the clearness and eer of the illustrative woodcuts borrowed from the French edition, or the purity 
chromatic truth of the coloured plates. Altogether the work may be said to have no parallel, either in point of fulness or attrac- 
tion, as a popula r manual of physical science. . . . . Whatwe feel, however, bound to say, and what we say with pleasure, 
is a. — works of its class no publication can stand comparison with it either in literary completeness or in artistic grace.”— 
Saturday Review. 


MACMILLAN & London. 
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CLARENDON PRESS PUBLICATIONS. 


A TREATISE on ELECTRICITY and MAGNETISM. By J. C. Maxwell, M.A., 


F.R.S., Professor of Experimental Physics in the University of Cambridge. 2 vols. 8vo, 315. 6d. [This day. 
ELEMENTS of NATURAL PHILOSOPHY. By Prof. Sir William Thomson, F.R.S., 
‘and Prof. P. G. TAIT. Part I. 8vo. gs. [Zhis day. 


The GEOLOGY of the VALLEY of the THAMES. By John Phillips, M.A. F.R.S., 

Professor of Geology in the University of Oxford. With Coloured Map and Numerous illustrations. 8vo, 215. 

‘It does not often fall to our lot to open a book devoted to Science, and to derive from it the large amount of pleasure, and at 
the same time of real instruction which we have found in the pages of this volume.”— Atheneum. 

‘“* We believe that the book will remain for a very long time the standard work on geology of the secondary period.” —Pa// 
Mail Gazette. 


VESUVIUS. By Professor Phillips. With numerous Maps and Illustrations. Crown 
8vo, 10s. 6d, 
‘¢ Professor Phillips has undertaken to give an authentic history of Vesuvius from the days of Crassus to the end of 1868, and to 
explain the phenomena of the burning mountain according to the laws of a rigid induction. His plan has been successfully carried 
out, and has resulted in a work of high value.”—/a// Mall Gazette. 


DESCRIPTIVE ASTRONOMY. A Handbook for the General Reader, and also for 
ractical Observatory work, With 224 Illustrations and numerous Tables. By G. F. CHAMBERS, F.R.A.S., Barrister-at- 
ee Demy 8vo, cloth, 856 pp., price 21s. 


CHEMISTRY FOR STUDENTS. By A. W. Williamson, Phil. Doc., Professor of 

Chemistry, University College, London. New Edition, with Solutions, Extra fcap. 8vo. Cloth, price 8s. 6d, 

‘* A too rare example of what a good elementary text-book in any science ought to be: the language brief, simple, exact ; the 
arrangement logical, developing in lucid order principles from facts, and keeping theory always dependent upon observation; a 
book that keeps the reason of the student active while he strives to master details difficult but never without interest.”— 
Examiner. 


EXERCISES IN PRACTICAL CHEMISTRY. By A. G. Vernon Harcourt, M.A., 
F.R.S., Senior Student of Christ Church, and Lee’s Reader in Chemistry, and H. G. MADAN, M.A., Fellow of Queen’s 
College, Oxford. Series I., Qualitative Exercises. Crown 8vo, price 7s. 6¢. Second Edition. 

“The volume is intended as a companion to the valuable‘ and suggestive work on ‘Theoretical Chemistry,’ by Professor 
Williamson. It constitutes a complete guide to Qualitative Chemical Analysis. Ample instructions are given to the student 
at every step, and the instructions are further enforced by excellent illustrations, The first portion consists of an examination 
of the principal gases, and of the principal radicles and their salts ; whilst the second treats of the systematic analysis of a 
single salt. The Appendix contains a variety of useful tables. Many useful practical hints are dispersed throughout the 
volume, which is one worthy in every respect of a place in the Clarendon Press Series.” —JLedical Times. 


AN ELEMENTARY TREATISE ON HEAT. By Balfour Stewart, LLD., F.R.S, 
Professor Natural History in Owens College, Manchester. Extra fcap. 8vo, with numerous Woodcuts and Diagrams, 7s. 62. 
New Edition, revised and enlarged. 

“The publication of tuis manual is exceedingly well-timed ; it includes within narrow limits the leading facts and principles ot 
this younge.-vorn of the Sciences, and for the mastery of the greater portion of the contents only requires ordinary intelligence on 
the part of the reader.” —.Sfectator. 


FORMS OF ANIMAL LIFE. Being Outlines of Zoological Classification Based upon 


Anatomical Investigation, and Illustrated by Descriptions of Specimens and of Figures. By GEORGE ROLLESTON, 
M.D., F.R.S., Linacre Professor of Physiology, Oxford. Demy 8vo, price 16s. 


‘Teacher and student alike will rejoice over this volume. It supplies us in a thorough, yet easily-mastered, manner, with a 
vast amount of precise and important information concerning the structure of all animals save man, the descriptions being drawn in 
order from every sub-kingdom and each class of the animal world.” —<Sfecta‘or. 


‘*A book of the highest character and value.” —A¢heneum. 


A TREATISE ON ACOUSTICS. By W. J. Donkin, F.R.S., Savilian Professor of 


Astronomy in the University of Oxford, Crown 8vo, price 7s. 6d. 


A SYSTEM OF PHYSICAL EDUCATION : Theoretical and Practical, with numerous 
Illustrations drawn by A. Macdonald, of the Oxford School of Art. By ARCHIBALD MACLAREN, The Gymnasium, 
Oxford. Extra fcap, 8vo, price 7s. 6d. 

‘The work before us is one which should be in the hands of every schoolmaster and schoolmistress. It is marked in every 
line by good sense, and is so clearly written that no one can mistake its rules.” —Lancet. 


A TREATISE ON NATURAL PHILOSOPHY. By Sir William Thomson, F.R.S., 
Professor of Natural Philosophy in the University of Glasgow, and P, G. TAIT, M.A., Professor of Natural Philosophy in 
the University of Edinburgh. Volume I. [A new Edition in the Press. 


Qxford: Printed at the Clarendon Press, and published by MACMILLAN & CO., London, 
Publishers to the University. 
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ROYAL COLLEGE OF SURGEONS OF 
EDINBURGH, March 25, 1873.—An opinion having been expressed 
that it might not be inappropriate to present Dr. JAMES MURIE, 
formerly Prosector to the Zoological Society of London, with a sub- 
stantial recognition of the services which he has rendered to Science by 
his numerous Memoirs printed in the Proceedings and Transactions of 
the Zoological Society and other scientific journals, we, the under- 
signed, have pleasure in acquiescing in that opinion, and in stating 
our belief that Dr. Murie’s career has been a most meritorious one, 
very beneficial to Science, avd highly honourable to himself. 


The Viscount Walden, F.R.S. President of the Zoological 
Society of London. 

Sir Charles Lyell, Bart., M.A, LL.D. D.C.L. 

Ch. Darwin, . F.R.S. 

Jos. D. Hooker, C.B. M.D. D.C.L. F.R.S. 

Allen Thomson, M.D. LL.D. F.R.S. 

G. W. humphry, M.D, F. 
ames Glaisher, F.R.S. F. 

. Sharpey, M.D. LL.D. 


B. 
. Lockhart Clarke, M.D. 
. K. Parker, F.R.S. F.Z 

John Young, M.D. F.R.S. 
Geo. Busk, F.R.S. F.L.S. F.G.S. 
St George Mivart, F.R.S. F L.S. F.Z S. 
Frank Buckland, F.Z.S. Inspector of Salmon Fisheries. 
William Aitken, M.D. 
J. Bell Pettigrew, M.D. F.R.S. 


Nore.—Professor Turner, of the University of Edinburgh, and Dr. Bel 
Pettigrew, ef the Royal College of Surgeons of Edinburgh, have ¢ d 
to receive Subscriptions, with a view to furthering the above object. In- 
tending Subscribers will oblige by communicating with either of those 
gentlemen. 
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SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, Langham Place, each SUNDAY 
AFTERNOON at Four precisely Sunday, April 20.—Dr. Wm. 
H. Stons, on “ The Theory of Wind Instruments.” (Second Lecture.) 
Members’ Annual Subscription, £1. Payment at the Door—One 

Penny, Sixpence, and (reserved seats) One Shilling. 


LADIES’ EDUCATIONAL ASSOCIA- 


TION, in connection with University College, London. The Summer 
Classes of English, French, and Italian Languages and literatures, 
History of Philosophy, Constitutional Law, and Mathematics will open 
at University College on and after Monday April 21. Prospectuses to 
be had in the office at the College, or from the Hon. Sec., J. E. Mylne, 
Esq., 27 Oxford Square, Hyde Park, W. 


KING’S COLLEGE.—Evening Lectures.— 
Chemistry.— Mr. W. N. HARTLEY will give a short Summer Course 
adapted to the requirements of the London University Matriculation 
Examination, commencing on April 28th. Fee, One Guinea. The 
Winter Course consists of about Lectures between October and 
March. Further particulars may obtained from the S , 
Kin ,’s College, W.C. 


KING’S COLLEGE.—GEOLOGY.— 
Evening Classes.—A Course ef Lectures on Paleontology will be given 
by the Rev. THOS. WILTSHIRE, M A., F.G.S., on Monday sat 
ings at 7 o’clock, commencing 28th April. There will be also two or 
more Field Lectures during the Course. For additional iaformation 
apply to the Secretary, King’s College, Strand, London, 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
Directep sy ARTHUR VACHER. 


ROYAL POLYTECHNIC INSTITUTION, 
309, REGENT STREET, W. 


LABORATORY and CLASS ROOMS are now open for ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with 
Patents Conducted. Classes are now forming in Chemistry, Physics, 
and Steam.—For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


ROYAL COUNCIL OF EDUCATION.— 


The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING, The subjects of the above 
Examinations can be studied either Privately or in Classes, Fees 
moderate. Analyses and investigations ae to Prof. 
E. V. GARDNER, F.E.S., F.S.a., 44, Berners Sireet, W. 


THE DEPTHS OF THE SEA.—Speci- 


mens of Venus’s Flower Basket (Euflectella speciosa) as described by 
Dr. Wyville Thomson, LL.D. &c., packed and forwarded with de- 
scriptive pamphlet. Price a Bryce M. Wright, 90, Great Russell 
Street, Bloomsbury, W.C., Four Doors from Bloomsbury Street. 


GEOLOGICAL MUSEUM FOR SALE,— 


Two Cabinets, containing 6,000 specimens (scientifically arranged 
Minerals, Rocks, and Fossils, forming a first-class private oe 
Price 3,000 guineas. 
Apply to Professor Tennant, 149, Strand. London, W.C., who has also 
Elementary Collections at 2, 5, 10, 20, to 100 guineas each. 
Professor Tennant gives Instructionin Mineralogy and Geology. 


SCIENTIFIC TRANSLATIONS. — Arti- 


cles on Natural History, Chemistry, Physics, Mathematics, or Applied 
Science accurately and promptly translated trom the French and Ger- 
man Languages. For terms and references, address G. E. C., care o 
Mr. Wheidon, 58, Great Queen Street, W.C. 


THE JOURNAL OF THE ANTHROPO. 
LOGICAL INSTITUTE OF GREAT BRITAIN AND IRELAND 


In which are united the ea and Ethnological Societies of 
ndon). 


No. 6. FANUARY, 1873. PRICE 4d. (illustrated). 


ConrTENTS :— 

Man and the Ape.—The Moabites Jars (with a Traaslation).—Human 
Remains from Iceland (illustrated) Stone Celts from Salem. Report on 
Anthropology at the Meeting of the Britisn Association at Brighton. Im- 
plements from the Caves ot Dordogne. Discovery of a Flint Implement 
Station near Sandhurst (with Map and Plate). he Origin of Serpent 
Worship. The Garo Hill Tribes. Atiantean Race of Western Europe, 
The Kojahs of Southern India. Primordial Inhabitants of Minas Geraes, 
Brazil Anniversary Meeting. Report of Council and Address of the late 
President (Sir John Lubbock, Bart.), with Discussions on the Papers and 
Anthropological Miscellanies. 


London: TRUBNER & CO., 57 and 59, Ludgate Hill. 


QUARTERLY JOURNAL OF EDUCA- 
TION, Price 6d. April Number now ready.—Contents :—“‘ On Inspec- 
tion,” by Rev. Dr. A. E. Abbott. “Two Voices.” ‘*The Teaching of 
English Literature.” ‘ Dr. Kennedy at Shrewsbury,” by G. H. Hal- 
lam, B.A. ‘‘ Dr. Buckheim’s Edition of Minna von Barnhelm,” by 
Rev. R. H. Quick, M.A. ‘‘The Conf ¢ at Birmingham,” &c. 

Only a few Copies of the January number remain. 


GROOMBRIDGE & SONS, 5s, Paternoster Row. 


Now ready, with Illustrations, crown 8vo, 12s. 


RECORDS OF THE ROCKS; or Notes 


on the Geology, Natural History and Antiquities of North and South 
Wales, Devon, and Cornwall. By Rev. W. S. SYMONDS, F.GS., 
Rector of Pendock. 


JOHN MURRAY, Albemarle Street. 


BRUHN’S LIFE OF HUMBOLDT. 
Now ready, in 2 vols. 8vo, with 3 Portraits, price 36s. 


LIFE OF ALEXANDER VON HUM- 


BOLDT. Compiled in Commemoration of the Centenary of his Birth 
by Herr Juttus Léwenserc, Dr. RopertT AvE-LALLEMANT, and Dr. 
Atrrep Dove. Edited by Professor Bruuns, Director of the Obser- 
vatory at Leipzig. Translated by Janz and CaRoLing LassELL. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


MR. PROCTOR’S NEW WORK ON THE 


MOON, 
WITH RUTHERFURD’S PHOTOGRAPHS. 


Owing to an extension of the ee of this work the publication has been 
unavoidably delayed. Subscribers’ names will be received up to the day of 
u blication. 
. The folio volume will contain Rutherfurd’s Photographs, Madler's Chart, 
Stereographic Chart, and other illustrations. $ , 
The text will be uniform with “ Other Worlds,” and will be illustrated by 
a large number of plates. . 
Price for the Two Vols: to Subscribers, £1 r1s 6. ; afterwards, £2 25. 
For the Small Vol., with three 8vo. photographs: 12s. ; afterwards, 155- 
The small volume will afterwards be published without photographs, to 
accompany folio volume, price 10s. 6d. 


A. BROTHERS, 14, St. Ann’s Square, Manchester. 


Printed by R. Cray, Sons & Tavuor, at 7 and 8. Bread Street Hill, in the City of London, and published by Macmittan & Co. 
at the Office, 38, Bleecker Street, New York.—Tuurspay, April 17, 1873. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“* To the solid ground 
Ot Nature trusts the mind which builds for aye.’—WoRDSWORTH 


No. 182, VOL. 7] THURSDAY, 


APRIL 24, 1873 


Registered as a Newspaper at the General Post Office. 


[All Rights are Reserved. 


QUEEN’S COLLEGES, IRELAND. 


The Professorship of Civil Engineering ii the Queen's College, Belfast, 
being about to become vacant, candidates for that office are requested to 
forward their testimonials to the Under Secretary, Dublin Castle, on or 
before rst July next, in order that the. same may 
cellency the Lord Lieutenant. 

The Candidate who may be selected for the above Professorship will have 
to enter upon his duties in the month of September next 

Dublin Castle, 16th April, 1873. 


ROYAL SOCIETY OF LITERATURE.— 


The General Anniversary Meeting of the Society for the Election of 
the President, Vice-Presidents, Council, and Officers for the ensuing 
year, and for other business, wil be held on WEDNESDAY, the acth 
instant, at the Society’s House, 4, St. Martin’s Place, Trafalgar square. 
‘Lhe chair will be taken at half-past 4 o'clock precisely. 


W.S. W. VAUX, Secretary. 


SUNDAY LECTURE SOCIETY.—LEC- | 


TURES at ST. GEORGE’S HALL, Langham Place, each SUNDAY 
AFTERNOON at Four precisely Sunday, April 27.—Miss Mary 
E. Bezpy, M.A., Graduate of Antioch College, U.S, ‘‘On the Joint 
Education of Young Men and Women in the American Schools and 
Colleges.” (Postponed from Feb. last.) Members’ Annual Subscrip- 
tion, £1. Payment at the Door—One Penny, Sixpence, and (reserved 
seats) One Shilling. 


CHARING CROSS HOSPITAL MEDI- 
CAL SCHOOL.—Summer Session.—A Course of Lectures on Zoology 
and Comparative Anatomy will be delivered by A. H. GARROD, Esq. 
B.A., preparatory for the examinations of the University of London, 
Fellowships of the Coliege of Surgeons and Civil Service. Fee for the 


rse, £3 36. 
” A. J. POLLOCK, M.D., Dean. 


KING’S COLLEGE.—Evening Lectures.— 


Chemistry.—Mr. W. N. HARTLEY will give a short Summer Course 
adapted to the requirements of the London University Matriculation 
Examination, cc ing on April 28h. Fee, One Guinea. The 
Winter Course consists of about 40 Lectures hetween October and 
March. Further particulars may be obtained from the Secretary 
Kin.’s College, W,C. 


Evening Classes.—A Course of Lectures on Palzontology will be given 


by the Rev. THOS. WILTSHIRE, M A., F.G.S., on Monday Even- | 


ings at 7 o’clock, commencing 28th April. There will be also two or 
more Field Lectures during the Course. For additional iuformation 
apply to the Secretary, King’s College, Strand, London, 


GEOLOGICAL FOR SALE.— 


Two Cabinets, containing 6,000 specimens (scientifically arranged) of 
Minerals, Rocks, and Fossils, forming a first-class private museum. 
Ce 3,000 guineas 
Apply to Professor Tennant, 149, Strand. London, W.C., who has also 
mentary Collections at 2, 5, 10, 20, to 100 guineas each. 
fessor Tennant gives Instructionin Mineralogy and Geology. 


submitted to his Ex- | 


LONDON LIBRARY, 
12, ST. JAMES’S SQUARE.—(Founded in 1841.) 
Patron—H.R.H. Tue Prince oF WALES. 
President—Tuomas Carty Esq. 


This Library contains 90,000 Volumes of Ancient and Modern Literature 
in various Languages. Shecsigtion, 43 ayear, or £2, with Entrance-fee ot 
46; Life Membership, £26 

| _ Fifteen Volumes are allowed to Country, and Ten to Town Members. 

Reading-room open from Ten to half-past Six. Prospectus on application. 


ROBERT HARRISON, Secretary and Librarian. 


THE LONDON SPECTROSCOPE COMPANY, 
CHARLES OWEN, Manager 


| (Ten years with Joun Brown1na, of the Minories; Nephew and formerly 
Manager to the late Henry Barrow, of Oxenden Street, Haymarket) 


46 & 48, CITY ROAD, LONDON, E.C. 


Wholesale Manufacturers of 


Spectroscopes, Microscopes, and every description of Mathematical, 
Philosophical and Scientific Instruments. 


IMPORTERS OF OPTICAL GOODS. 


ASTRONOMICAL INSTRUMENTS MADE TQ ORDER. 


TO BE SOLD. 
A COLLECTION OF FOSSILS, about 500 


Species, in excellent condition, mainly from Mountain Limestone ; also 
many from the Lias, Qolite, and Coal, &c., and agood Slab of Foot- 
prints from Storeton. Apply—T Z , Post Office, Neston, Cheshire. 


| GEOLOGY, BOTANY, &c. 
JOHN TYM, of Castleton (Peak of Der- 


shire) has on Sale a very large assortment of Minerals and Fossils, 
| particularly from the Lias, Coal, and Mountain Limestone. Rare Speci- 
mens at reasonable prices. Students’ Collections in Cabinets. 15° 
Specimens, £2 2s., and so on in proportion (specially arranged to illus- 
trate Lyell, Page, Alleyne, Nicholson, Dana, &c.). Dried Mosses 
and Ferns in elegant folios. Fluor Spar and Marble Ornaments. 
Catalogues post free. Address—John Tym, Castleton, near Sheffield. 


THE DEPTHS OF THE SEA.—Speci- 
mens of Venus’s Flower Basket (Euflectella speciosa) as described by 
Dr. Wyville Thomson LL.D. &c., packed and forwarded with de- 

| scriptive pamphlet. Price 5s. Bryce M. Wright, 90, Great Russell 

Street, Bloomsbury, W.C., Four Dcors from Bloomsbury Street. 
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RECENT PUBLICATIONS. . 


PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. §8vo, ros. 6d. [This day. 


ConrTENTS :—Administrative Nihilism. The School B ards: what they can do and what they may do. On Medical Educa. 
tion. Yeast. On the Formation of Coal. On Coral and Coral Reefs. On the Methods and Results of Ethnology. On some 
Fixed Points in British Ethnology. Paleontology and the Doctrine of Evolution. Biogenesis and Abiogene.is. Mr. Darwiu’s 
Critics. The Genealogy of Animals, Bishop Berkeley and the Metaphysics of Sensation. 


(By the same Author—LAY SERMONS, ADDRESSES, AND REVIEWS. New Cheaper Edition. Crown 8vo. 7s. 6d.) 
THE LIFE and LETTERS of JAMES DAVID FORBES, F.R.S., late Principal of the 
United College in the University of St. Andrews. By J. C. SHAIRP, LL.D., Principal of the United College in the 


University of St. Andrews, P. G. TAIT, M.A., Professor of Natural Philosophy in the University of Edinburgh, and 
A. ADAMS-REILLY, F.R.G.S. With Portrait, Map, and Illustrations, 8vo, 16s. , [ Zhis day, 


** Not only a biography that all should read, but a scientific treatise without which the shelves of no physicist’s library can be 
deemed com, le te.” —Standard. 
THE MYSTERY of MATTER, and OTHER ESSAYS. By the Rev. J. A. Picton, 
Crown 8vo, 10s. 6d. 
CONTENTS :—The Mystery of Matter. The Philusophy of Ignorance. The Antithesis of Faith and Sight. The Essential 


Nature of Religion. Christian Pantheism. [This day, 
CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 
and English Literature in University College, Toronto. 8vo, 10s. 6d. [7his day, 


A SECOND SERIES OF HISTORICAL ESSAYS. By E. A. Freeman, M.A. D.C.L., 
late Fellow of Trinity College, Oxford. 8vo, 10s. 6d. 


ConTENTs :—“ Ancient Greece and Medizeval Italy ;” “ Mr. Gladstone’s Homer and the Homeric Ages ;” “ The Historians 
of Athens ;” “The Athenian Democracy ;” “ Alexander the Great ;” “Greece during the Macedoniin Period ;” “ Mommsen’s 
History of Rome ;” “ Lucius Cornelius Sulla;” “ The Flavian Cesars.” (First Series, SECOND EDITION, 8vo, 10s. 6d.) 


OLD-FASHIONED ETHICS, and COMMON-SENSE METAPHYSICS, with some of 
their Applications. By W. T. THORNTON, Author of “A Treatise on Labour.” 8vo, 10s. 6d. [This day. 


ConTENTs :—I. Ante-Utilitarianism. II. History’s Scientific Pretensions. III. David Hume as a Metaphysician, IV 
Huxleyism. V. Recent Phases of Scientific Atheism. VI. Limits of Demonstrable Theism. 


STUDIES IN THE HISTORY OF THE RENAISSANCE. By Walter H. Pater, 


M.A., Fellow of Brasenose College, Oxford. Crown 8vo, 7s. 6. [ Zhis day. 
THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of ‘ Habit and 
Intelligence.” 8vo, 145. [Zhis day. 
THE INTELLECTUAL LIFE. By P.G.Hamerton. Crown 8vo, ros. 6d. ' 
This day. 
THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 
By EDWARD CLODD, F.R.A.S. Crown 8vo, 35. [ This day. 
THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M.A., Fellow of St. Peter’s 
College, Cambridge. Crown 8vo, 3s. 6d. [ This day. 


MACMILLAN & CO., London. 


WORKS BY SIR SAMUEL BAKER, F.R.GS. 


THE NILE TRIBUTARIES of ABYSSINIA and the SWORD HUNTERS of the 
HAMRAN ARABS. Fourth and cheaper Edition, with numerous Illustrations and Maps. Crown 8vo, 8s. 6d. 


The Zimes says :—“ It solves finally a geographical riddle which hitherto had been extremely perplexing, and it adds much 
to our information respecting Egyptian Abyssinia and the different races that spread over it. It contains, moreover, some notat.le 
instances of English daring and enterprising skill ; it abounds in animated tales of exploits dear to the heart of the British sports 
man ; and it will attract even the least studious reader, as the author tells a story well, and can describe nature with uncommon 
power.” 


THE ALBERT N’YANZA GREAT BASIN of the NILE, and EXPLORATION of the 
NILE SOURCES. Third and cheaper editivn, with numerous Illustrations and Maps. Crown 8vo, 6s. 


“The author, while he equals other African explorers in judgment and daring, far exceeds them in literary capacity. He has 
produced two volumes which can be read straight through with ease and pleasure.” —Guardian. 

‘*Charmingly written, tull—as might be expected—-of incident, and free from that wearisome reiteration of useless facts which 
is the drawback to almost all books of African travel.” — Spectator. 


MACMILLAN & CO., London. 
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A NEW SUBJECT: SANITARY MEDICINE AND PUBLIC HEALTH. 


PRICE 1s. 6d. MONTHLY. 


THE PRACTITIONER: 
4 MONTHLY JOURNAL OF THERAPEUTICS AND PUBLIC HEALTH. 


EDITED BY 


FRANCIS E. ANSTIE, M.D., F.R.C.P. 


Lonpon, Afril/, 1873. 
THE Publishers of Zhe Practitioner have much —— in announcing the immediate enlargement of the Journal 
by the addition of 16 pages in each number, which will be devoted exclusively to matters of Public Health. 

The sanitary legislation of 1872 has created an entirely new set of public appointments, which must necessarily 
be filled by medical men. 

The numerous Medical Officers of Health who have been, or will be shortly, appointed all over the country, must 
necessarily feel the want of some channel through which they may obtain the most recent and correct information 
respecting all matters which concern the important duties which they are called on to perform. At present there is 
no such source of information ; for the casual notices of hygienic matters which appear in the ordinary medical 
journals, though often individually very valuable, can scarcely be said to put the subject of Public Health before the 
profession in a compact and continuous manner. 

The Publishers of 7e Practitioner have the pleasure of announcing that the Editor has succeeded in obtaining 
the promised co-operation of several of the inost distinguished authorities in Sanitary Medicine, in making the Public 
Health Department of the Journal all that it should be. Each monthly instalment will consist of three sub-sections : 
the first, an original article on some hygienic question of general interest ; the second, a summary account of what is 
being done in practical hygiene in this country and on the Continent ; the third, a brief mention of all new inventions 
in the way of apparatus and processes for carrying out the details of sanitary work. 

The first number of the enlarged Practitioner will appear in May, or rather it will be published on the 26th of 
April ; and arrangements have been made by which the Journal will in future always appear on the 26th of the month 
before its nominal date. 

It has not been thought advisable to materially alter the name of the Journal, which the Publishers are happy to 
believe has become favourably known to a wide circle of readers. In its new series, therefore, The Practitioner will 
be merely entitled “A Monthly Journal of Therapeutics and Public Health :” and under this denomination the 
Publishers confidently hope that it will attract a large increase of that support which the profession has already 
liberally given to it. In this belief they have determined not to increase the present price (1s, 6d, monthly), although 
their subscribers will in future obtain 16 more pages of printed matter. 


THE MAY NUMBER CONTAINS :— 


ORIGINAL COMMUNICATIONS : 

James Ross, M.D.—The Geometrical Method in Medicine. Part III. 

Dr. ANsTIE.—On the Use of Ergot of Rye in the Hzmoptysis of Phthisis. Part III. 

SAMUEL CRappock. —Case of Strangulated Femoral Hernia with Gangrenous Gut and Imprisoned 

Lumbrical Worm. 

The Epitor.—Note on Dr. Dale’s Case. 
CLINIC OF THE MONTH. 
EXTRACTS FROM BRITISH AND FOREIGN JOURNALS. 

BESIDES THE NEW 
DEPARTMENT OF PUBLIC HEALTH. 
CONTAINING ARTICLES ON 
Propagation of Enteric Fever by the Milkman. 


Sanitary Organization in England. 
Protection of Europe from Cholera and Plague. 


Health Aspects of Sewage Irrigation. 


MACMILLAN AND CO. 29 & 30, BEDFORD STREET, COVENT GARDEN, LoNDoN. 


MMO” 
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| 
| Senior Assistant Physician to Westminster Hospital, and Lecturer on Medicine in Westminster Hospital Schoo. ; 
‘“*PRACTITIONER” OFFICE, 29, Bedford Street, Covent Garden, W.C | = 
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SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGA STREET, 
LONDON, W. 
Direcrep sy ARTHUR VACHER. 


ROYAL POLYTECHNIC INSTITUTION, 
309, REGENT STREET, W. 

LABORATORY and CLASS ROOMS are now open for ANALYSES. 
Pupils and Class and Private Studies. Investigations connected with 
Patents Conducted. Classes are now forming in Chemistry, Physics, 
and Steam.— For Fees and Syllabus apply to the Professor of Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


ROYAL COUNCIL OF EDUCATION.— 
The Laboratory and Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING, The subjects of the above 
Examinations can be studied either Privately or in Classes, Fees 
moderate. Analyses and _ investigations aa to Prof. 
¥. V. GARDNER, F.E.S., F.S.A., 44, Berners Street, 


MICROSCOPICAL OBJECTS. 
Post-free, 9 Stamps each. 
Section of Root of Madder. Spiracles in Caterpillar. Leg of Bee, show- 
ing Pollen-bag. 


MARTIN BURGESS, 10, Ashby Place, Brockley Road, S.E. 
Now ready, the 6s. 6¢@. Box of Assorted Micro. Objects, containing one 
dozen Slides. 


TISLEY AND SPILLER, 
OPTIGIANS & SCIENTIFIC INSTRUMENT 


MAKERS, 
172, BROMPTON ROAD, S.W., 
(Three minutes’ walk from South Kensington Museum), 


All kinds of Optical, Philosophical, and Chemical App pplied 
Agents for Hartnack’s Microscopes, &c. 


EDGINGTON’S GARDEN NETTING, 


the cheapest and most durable, at 1@. per square yard, or in quantities 
of 250, 500, or 1,000 yards, carriage free 
EDGINGUON's RICK CLOTHS for 68 years have maintained their 
celebrity as the best 
EDGINGTON’S MARQUEES for Hire are the most elegant and 


capacious. 
Eval NGTON’S CRICKET and GARDEN TENTS are the prettiest 
TIFFANY, 5CRIM CANVAS, and every other kind of NETTING. 
Be particular—FRED. EDGINGTON & CO., Rick Cloth, &c., Manu- 
facturers to Her Majesty, 52 (onlv), Old Kent Road, London, S.E. 
A quantity of good Second-hand Government TENTS for sale, cheap. 


HCLLOWAY’S OINTMENT and PILLS. 


—Throughout the year, whether summer heats or wintry chills rule the 
atmosphere, these remedies are always applicable, and will never fail to 
reward those sufferers who give a trial to their efficacy. This Ointment 
is invaluable for the relief of the many accidents whi h happen to 
children ; chafes, cuts, burns, pimples, and boils are instantly relieved, 
and speedily cured by it. All external inflammations, carbuncles, 
whitlows, sprains, and ery-ipelas, are restrained in their painiul course 
by this cooling unguent, and conducted to a thorough cure. These 
esteemed remedies are never out of place wherever disease can assault ; 
and where is man exempt from that dreaded visitation? Holloway’s 
“ directions” cannot be misunderstood, nor his medicaments misapplied. 


R 3 S most delicious and valuable article.” 
Standard, 
Itis the very inest Cosa ever offered 
to the public.”—Court Circular. 


As a delicious, refreshing, and nourishing beverage, with delicate flavour 


and fine aroma, it certainly su an 
yet been offered te 


NEW WORK BY THE REV. DR. HAUGHTON, M.D, 
In 8vo, with 111 Figures on Wood, price ats. cloth. 
PRINCIPLES of ANIMAL MECHANICs. 


By the Rev. SAMUEL HAUGHTON, F.R.S., Fellow of Trini ° 
lege, Dublin, M.D. Dub. D C.L, Oxon. — 


London: LONGMANS, GREEN, & CO., Paternaster Row.’ 


DECAISNE'S SYSTEMATIC BOTANY BY HOOKER. 


In One Volume, imperial 8vo, with 5,500 Woodcuts from Designs by L, 
Stenheil and A. Riocreux, price 52s 6d. cloth, 


A GENERAL SYSTEM of DESCRIPTIVE 
and ANALYTICAL BOTANY, comprising—I. Orginography. Ana- 
tomy, and Physiology of Piants. IL. Desc iptions and [liustrations 
of the Orders. Translated from the French of E. Le Maout, M.D 
and J. Decaisne, Member of the Institute, by Mrs. Hooker ; the 
Orders arranged aiter the method foilowed in the Universities and 
Schools of Great Britain, with Appendix on the Natural Method, Sy- 
nopsis of the Orders, and other Additions by J. D. Hooker, CE, 
F.R.S., &c., Director of the Royal Botanic Gardens, Kew. 


London: LONGMANS, GREEN, & CO. Paternoster Row. 


Now ready, in 8vo, with numerous Woodcuts, price 12s. 6d. 


POPULAR LECTURES on SCIENTIFIC 
SUBJECTS. By H HELMHOLTZ, Professor of Paysiology, for- 
merly in the University of Heidelberg, and now in the University of 
Berlin ; Foreign Member of the Royal Society of London. Translated 
by E. Arxinson, Ph.D. F.C.S., Professor of Experimental Science, 
Staff College. With an Introduction by Professor ‘TyNDALL. 


London : LONGMANS, GREEN, & CO., Paternoster Row. 


BRUHN’S LIFE OF HUMBOLDT. 


Now ready, in 2 vols. 8vo, with 3 Portraits, price 36s. 


LIFE OF ALEXANDER VON HUM. 


BO! DT, Compiled in Commemoration of the Centenary of his Birth 
by Herr Jutius Léwenserc, Dr Ropert AvE-LALLEMANT, and Dr, 
A.rrep Dove Edited by Professor Bruuns, Director of the Obser- 
vatory at Leipzig. Translated by Jane and 


London: LONGMANS, GREEN, & CO., Paternoster Row, 


Elegantly bound in cloth, extra gilt, price ars. 


BILLIARDS. By Joseph Bennet, Ex- 


Champion. Edited by Cavenpisu. With upwards of 200 IIlustra- 
tions. Of all Booksellers and Stationers. 


THOS, DE LA RUE & CO., London. 


THE JOURNAL OF THE ANTHROPO.- 
LOGICAL INSTITUTE OF GREAT BRITAIN AND IRELAND 


In which are united the ee and Ethnological Societies of 
ndon). 


No. 6. FANUARY, 1873. PRICE 4s. (lilustrated). 


ConTENTs 

Man and the Ape.—The Moabites Jars (with a Traaslation).—Human 
Remains from Iceland (illustrated) Stone Celts from Salem. Report on 
Anthropology at the Meeting of the British Association at Brighton. Im- 
plements from the Caves ot Dordogne. Discovery of a Flint Implement 
Station near Sandhurst (with Map and Pilate). he Origin of Serpent 
Worship. The Garo Hill Tribes. Atlantean Race of Western Europe. 
The Kojahs of Southern India. Primordial Inhabitants of Minas Geraes, 
Brazil Anniversary Meeting. Report of Council and Address of the late 
President (Sir John Lubbock, Bart.), with Discussions on the Papers and 
Anthropological Miscellanies. 


London: TRUBNER & CO., 57 and 59, Ludgate Hill. 


“THE GARDEN,” 


A Weekly Illustrated Journal Devoted Solely to Horticulture in all its 
branches. 


THE GARDEN is conducted by Witt1am Rostnson, F.L.S., Authoro 
** Hardy Flowers,” ‘‘ Alpine Flowers for English Gardens,” ‘‘ The Parks, 
Promenades, and Gardens of Paris,” &c.; and the best Writers in every de- 
partment of Gardening are contributors to its pages. 

The following are some of the subjects regularly treated of in its pages :— 

¢ Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 
en Structures. Public Gardens. 
Room and Window Gardens. The Greenhouse and 

Notes and Questions. The Household. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 


Tue GARDEN may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 4d. per copy. It may also be had direct from the Office at 55. 
for a Quarter, 9s. 9d. for a Half-year, and 19s. 6d. for a Year, payable in ad- 
vonze andin Monthly Parts. Specimen Copies (post-free), ad 

37, Southampton Street, Covent Garden, W.C. 
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Just published, in crown 8vo, ros. 6d. 


UNIVERSITY OARS: 


BEING A CRITICAL INQUIRY INTO THE AFTER HEALTH OF THE MEN WHO ROWED IN THE 


OXFORD AND CAMBRIDGE BOAT-RACE, 


FROM THE YEAR 1829 TO 1869, 
BASED ON THE PERSONAL EXPERIENCE OF THE ROWERS THEMSELVES. 
By JOHN ED. MORGAN, M.D., M.A. OXON., F.R.C.P., 


Late Captain of the John + (Coll. Univ.), Physician to the Manchester Royal Infirmary, Author of ‘* Deterioration of Race,” &c, 


“Dr. Morgan’s book presents, ina most admirable manner, full and accurate statistics of the duration of life, and of the causes 
of death, of all the men who have rowed in the Oxford and Cambridge boats from 1829 to 1869, and also gives letters addressed to 
the author by nearly every individual of the number.” —Daily News. 

“We think that all lovers of the English race, all who desire to see cultivated amongst our young mena spirit of manly 
endurance, wholesome emulation, and who are philosophical enough to recognise the fact that vigorous physical development is 
more often than otherwise an index of good mental and moral attributes, are under great obligation to Dr, Morgan for his book.” — 
Medical Times. 

‘‘ There is so much that is readable and interesting in the work to which we have referred that we cannot do better than t© 
recommend everyone interested in the subject—and who is not—to read the work for themselves.” —Afedical Press and Circular. 


‘‘ Dr, Morgan has a clear, vigorous, and agreeable style of writing, and he deals with his objectors in a good-humoured tone 
while the good sense and moderation of his views will commend them to unprejudiced readers.” —///ustrated London News. 


MACMILLAN AND CO., London. 


MACMILLAN’S MAGAZINE. RUPTURES.—BY ROYAL LETTERS PATENT. 
|W - 
No. 163 FOR MAY. HITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 

tive invention in the curative treatment of Hernia. The useof 

PRICE 1s. a steel spring, so often hurtful in its effects, is here avoided; a 

soft bandage being worn round the body, while the requisite 

CONTENTS OF THE NUMBER. resisting power is supplied by the MOC MAIN PAI and 

PATENT LEVER, fitting with so much ease and closeness 

that it cannot be detected, and may be worn during sleep. A 

descriptive circular may be had, and the Truss (which cannot 

fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the manufacturer, 


JOHN WHITE, 228, Piccadilly, 


Price of a single Truss, r6s., 26s. and 315. 6d.) 
Double ,, 318 6d, 4258., and 52s. 6d. Post-free 
' 


I.—“‘Betsy Lee, a Fo'e’s'le Yarn.” Part II. 
II.—“ On the Principle of Authority in Matters of Opinion.” By Sed- 
ley Taylor, late Fellow of Trinity College, Cambridge. 
III.—‘“‘A Princess of Thule.” By William Black, Author of “ The 
Strange Adventures of a Phaeton” Chapters VI.—VII. 
IV.—“ Niagara.” By Professor Tyndall, F.R.S., &c. 
V.—“ My Time, and What I’ve Done with it.” By F. C. Burnand. 


chapters [V.— 


’ ae mee &c., for Varicose Veins and all cases of Weakness, and Swelling of the leg 
VII.—** Problems of Civilisation Part II. By Thomas Hughes, M.P. Sprains, &c. They are porous, light in texsure, 


Umbilical 42s and 52s. 6d. 


VIII, —“In Memoriam.” By J. C. Conybeare. on over an ordinary stocking. Price 4s. 6a., 7s. 6d., 105., and 16s. each 
Postage free 
MACMILLAN & CO., LONDON. JOHN WHITE, Manutactirer, 228, Piccadilly, London. 


THE ONLY CHEAP FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 


Edited by Joun ALGERNON CLARKE, Secretary to the Central Chamber of 
Agriculture, 
Devotes special attention to the discussions and proceedings of the Cham- 
rs of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist. 


The London Corn, Seed, Hop, Cattle,.and other Markets of Monday 
are specialiy reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning. Price 3¢., or prepaid, 15s. a year post free. 


Published by W. PICKERING, 21, Arundel Street, Strand, W.C. 
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THE OCEAN SURVEY EXPEDITION. 


BY DR. WYVILLE THOMSON, F.R.S.,, 


Director of the Scientific Staff of the Challenger Expedition. 


In 8vo, cloth, extra gilt, with nearly 100 Illustrations and 8 Coloured Maps and Plans, price 31s. 6¢. This day. 


THE DEPTHS OF THE SEA. 


AN ACCOUNT OF THE GENERAL RESULTS OF THE DREDGING CRUISES 
O1_H.M.S. Lightning and Porcupine during the Summers of 1868-69-70, under the Scientific Direction of 
Dr. Carpenter, F.R.S., J. Gwyn Jeffreys, F.R.S., and Dr. Wyville Thomson, F.R.S 


Jt was the important and interesting results recorded in this volume that induced the Government to send out the great Expedition 
now launched under the scientific guidance of Dr. Wyville Thomson, which is spoken of as‘ the most important surveving expedition 
which has ever sailed from any country. 


CONTENTS :— 
Cuap. I.—Introduction. Cuapr. VI.—Deep-sea Dredging. 
»  IL—The Cruise of the Lightning. » VII —Deep-sea Temperature. 
» Cruises of the Porcupine. VIII.—The Gulf-stream. 
» 55 (continued). IX.—The Deep-sea Fauna. 
»  V.—Deep-sea Sounding. » X.—The Continuity of the Chalk, 


$ Second Edition, in imperial 8vo, cloth, extra gilt, price 315. 6¢., Illustrated by Eleven Coloured Plates 
i and 455 Woodcuts. This Day, 


THE FORCES OF NATURE: 
A POPULAR INTRODUCTION tothe STUDY of PHYSICAL PHENOMENA, 


By AMEDEE GUILLEMIN 
Translated from the French by Mrs) NORMAN LOCKYER, and Edited, with Additions and Notes, by 


J. NORMAN LOCKYER, F.RS. 


CONTENTS. 


Book I. Gravity.—Book II, Sound.—Book III. tg IV. Heat.—Book V. Magnetism.—Book YI. 
The Electric Light.—Book VII. Atmospheric Meteors, 


“ Translator and editor have done justice to their trust. The text has all the force and flow of original writing, combining 
faithfulness to the author’s meaning with purity and independence with regard to idiom ; while the technical precision and accuracy 
pervacing the work throughout speak of the watchful editorial supervisiun which has been given to every scientific detail. N —_ 
can well exceed the clearness and deli of the illustrative woodcuts borrowed from the French edition, or the purity 
chromatic truth of the coloured plates. “Ahogether the work may be said to have no parallel, either in point of fulness or attrac- 
tion, as a popula r manual of physical science. . . . . Whatwe feel, however, bound to say, and what we say with pleasure, 
is that among works of its class no publication can stand comparison with it either in literary completeness or in artistic grace.” — 
Saturday Review, 


MACMILLAN & London. 
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CLARENDON PRESS PUBLICATIONS. 


A TREATISE on ELECTRICITY and MAGNETISM. By J. C. Maxwell, M.A., 


F.R.S., Professor of Experimental Physics in the University of Cambridge. 2 vols. 8vo, 315. 6d. [This day. 
ELEMENTS of NATURAL PHILOSOPHY. By Prof. Sir William Thomson, F.R.S., 
and Prof. P. G. TAIT. Part I. 8vo. gs. [This day. 


The GEOLOGY of the VALLEY of the THAMES. By John Phillips, M.A. F.R.S., 

Professor of Geology in the University of Oxford. With Coloured Map and Numerous illustrations, 8vo, 215. 

‘* It does not often fall to our lot to open a book devoted to Science, and to derive from it the large amount of pleasure, and at 
the same time of real instruction which we have found in the pages of this volume.” — Athenaum, 

“ We believe that the book will remain for a very long time the standard work on geology of the secondary period.” —Pa/? 
Mall Gazette. 


VESUVIUS. By Professor Phillips. With numerous Maps and Illustrations. Crown 
8vo, 10s. 6d. 
‘* Professor Phillips has undertaken to give an authentic history of Vesuvius from the days of Crassus to the end of 1868, and to 
explain the phenomena of the burning mountain according to the laws ot a rigid induction. His plan has been successfully carried 
out, and has resulted in a work of high value.”—/Pall Mall Gazette. 


DESCRIPTIVE ASTRONOMY. A Handbook for the General Reader, and also for 
ractical Observatory work, With 224 Illustrations and numerous Tables. By G. F. CHAMBERS, F.R.A.S., Barrister-at- 
low Demy 8vo, cloth, 856 pp., price 21s. 


CHEMISTRY FOR STUDENTS. By A. W. Williamson, Phil. Doc., Professor of 

Chemistry, University College, London. New Edition, with Solutions. Extra fcap. 8vo, Cloth, price 8s. 6d, 

“* A too rare example of what a good elementary text-book in any science ought to be: the language brief, simple, exact ; the 
arrangement logical, developing in lucid order principles from facts, and keeping theory always dependent upon observation; a 
book that keeps the reason of the student active while he strives to master details difficult but never without interest.”— 
Examiner. 


EXERCISES IN PRACTICAL CHEMISTRY. By A. G. Vernon Harcourt, M.A., 
F.R.S., Senior Student of Christ Church, and Lee’s Reader in Chemistry, and H. G. MADAN, M.A., Fellow of Queen’s 
College, Oxford. Series I., Qualitative Exercises. Crown 8vo, price 7s. 6¢. Second Edition. 

“The volume is intended as a companion to the valuable: and suggestive work on ‘Theoretical Chemistry,’ by Professer 
Williamson. It constitutes a complete guide to Qualitative Chemical Analysis. Ample instructions are given to the student 
at every step, and the instructions are further enforced by excellent illustrations. The first portion consists of an examination 
of the principal gases, and of the principal radicles and their salts ; whilst the second treats of the systematic analysis of a 
single salt, The Appendix contains a variety of useful tables, Many useful practical hints are dispersed throughout the 
volume, which is one worthy in every respect of a place in the Clarendon Press Series.” —AMedical Times. 


AN ELEMENTARY TREATISE ON HEAT. By Balfour Stewart, LLD., F.R.S, 
Professor Natural History in Owens College, Manchester. Extra fcap. 8vo, with numerous Woodcuts and Diagrams, 7s. 6d. 
New Edition, revised and enlarged. 


“The publication of this manual is exceedingly well-timed ; it includes within narrow limits the leading facts and principles ot 
this younge.-vorn of the Sciences, and for the mastery of the greater portion of the contents only requires ordinary intelligence on 
the part of the reader.” —Spectator. 


FORMS OF ANIMAL LIFE. Being Outlines of Zoological Classification Based upon 
Anatomical Investigation, and Illustrated by Descriptions of Specimens and of Figures. By GEORGE ROLLESTON, 
M.D., F.R.S., Linacre Professor of Physiology, Oxford. Demy 8vo, price 16s. 


“Teacher and student alike will rejoice over this volume. It supplies us in a thorough, yet easily-mastered, manner, with a 
vast amount of precise and important information concerning the structure of all animals save man, the descriptions being drawn in 
order from every sub-kingdom and each class of the animal world.” —Spectator. 


** A book of the highest character and value.” —Athenzum. 
A TREATISE ON ACOUSTICS. By W. J. Donkin, F.R.S., Savilian Professor of 


Astronomy in the University of Oxford. Crown 8vo, price 7s. 6d. 


A SYSTEM OF PHYSICAL EDUCATION : Theoretical and Practical, with numerous 
Illustrations drawn by A. Macdonald, of the Oxford School of Art. By ARCHIBALD MACLAREN, The Gymnasium, 
Oxford. Extra fcap, 8vo, price 75. 6d. 

‘* The work before us is one which should be in the hands of every schoolmaster and schoolmistress, It is marked in every 
line by good sense, and is so clearly written that no one can mistake its rules.” —Zancet. 


A TREATISE ON NATURAL PHILOSOPHY. By Sir William Thomson, F.R.S., 
Professor of Natural Philosophy in the University of Glasgow, and P, G. TAIT, M.A., Professor of Natural Philosophy in 
the University of Edinburgh. Volume I. [A new Edition in the Press. 

Oxford: Printed at the Clarendon Press, and published by MACMILLAN & CO., London, 

Publishers to the University. 
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CHAPMAN AND HALL’S PUBLICATIONS. 


A TABLE of BRITISH STRATA, showing their Order for Superposition and relative 


Thickness. By H. W. BRISTOW, F.R.S., F.G.S., Director-General ef the Geological Survey of England and Wales, 
Price 45. 


ILLUSTRATIONS of the PRINCIPAL NATURAL ORDERS of the VEGETABLE 
KINGDOM. By Professor OLIVER, F.R.S., F.L.S. Seventy Imperial Sheets c ‘ining examples of Dried Plants, 
representing the different Orders. Five guineas the set, in a box. 


ZOOLOGICAL DIAGRAMS. Ten Sheets. Illustrating the Classification of Animals. 
By ROBERT PATTERSON. Each sheet 4s. , 


on canvas and rollers, varnished, each 7s. 
The same, reduced in size, on royal paper, in nine sheets, uncoloured, 12s. 


ELEMENTARY BUILDING CONSTRUCTION. [Iilustrate4d by a Design for an 
Entrance Lodge and Gates, By GEORGE ROBSON, Architect and Surveyor. Oblor , :olio. 


THE CAUSE, DATE, and DURATION of the LAST GLACIAL EPOCH of GEOLOGY. 
With an Investigation of a New Movement of the Earth. By Lieut.-Colonel DRAYSON, R.A., F.R.A.S. Demy 8vo. 


Price ros. 
= From the Quarterly Fourual of Science for April. 


“In spite of all that has been written—whether by geologist, astronomer, or physicist—in explanation of the different condi- 
tions of climate in past phases of the earth’s history, the subject still remains so enshrouded in obscurity that light from any 
quarter should be gladly greeted. Perhaps the most remarkable—certainly the most interesting—of the climatic conditions is 
represented by that period which geologists recognise as the Glacial Epoch—an epoch i. which Arctic conditions seem to have 
prevailed over the northern hemisphere down to at least the forty-fifth pirallel of latityde. Jt ‘- universally conceded that this 
episode in the history of our, planet occurred in comparatively recent geological times, but 4 Ge as ignorant ol its absolute date 
and period of duration as of the physical causes by which it was brought about. It is, ho er, to the solution of these problems 
that Colonel Drayson addresses.himself in the present work.”’ 


A PRACTICAL MANUAL OF CHEMICAL ANALYSIS and ASSAYING, as applied 
to the Manufacture of Iron from its Ores, and to Cast Iron, Wrought Iron, and Steel, as found in Commerce. By L. L. 


DE KONINCK, Ds.Sc.,.and E. DIETZ. Edited, with Notes, by RoBerT MALLET, F.R.S., F.G.3., &c. Crown 8vo. 
Price 6s. 


THE OCEAN, ATMOSPHERE, and LIFE. Being the Second Series of a Descriptive 


History of the Life of the Globe. By ELISEE RECLUS. Illustrated with 250 Maps or Figures, anid 27 Maps printed in 
Colours, 2 vols. large demy 8vo, price 26s. r 


From the Saturday Review. 


“* Unflagging in industry to the last, the late librarian to the Queen at Windsor left all but ready for press, besides other works 
of great literary value, a translation of the second portion of M. Reclus’s comprehensive survey of the Life of the Globe, supple- 
mentary to the volume upon the ‘Earth’ which we noticed a year and a half ago. We are glad to see this new and not less 
intresting contribution to the scientific history of our planet, ‘The Ocean, Atmosphere, and Life,’ carried through the press with 
the same editorial care and completeness as the former book. The original work has from the first taken its place in its own 
country as a recognised manual in the study of physical geography. In our own educational literature we have nothing at all 
corresponding with it. It may in consequence be expected to fill a void in the course of physical teaching. M. Reclus not only 
shares with his countrymen in general the faculty of keen conception and symmetrical arrangement of facts, but displays to the 
full that art of vivid and picturesque exposition which gives to Freach science its crowning and most characteristic charm. The 
translator has throughout combined fidelity to the original text with freedom and flexibility of style. The accompanying maps, of 
which there are twenty-seven printed in colours, as well as the woodcuts iaserted in the text, over two hundred in number, are, 
without claiming high artistic. finish, clear and correctly drawn.” 
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